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RESOIIRCE ALLOCATION TOE iVtli\llM>FD:^l 
COIVrVlinSlCATION SYSTICMS 

WMA 

^ t, y< At hi {stems* thai msluis orthogonal &^)icacy d^vmon i»«lt3^lc\5a|; 
MIMO-OI DM jivstems) 

miiitiplc nidcpcriUujt dais steams oae M[MO s^vsitem tn5pk?Bemano«, at anv gi% ?>t 
ri>\io«t <ili \>f the daCs ;^tn?ms aa* mtd to*- *.o-r\n'^ .A\^tioo botvocu a srs. 'ipt'- 
•ir^n^^'i i-JW siSvko 3«d f >oeMp¥ v^sner'u itjuu-^ai To'-'ve'e- < tij c 

>v *i no c !c ' .a ^ H .'u u d li- referred io .as a MIMO chaaaej Hie 
M3MO clM«n«l i\*Tms.<i h\ ih& n^mM-s-^u aad icceivc amennas m&s t>8 decomposed 
nEt Ns; mdepeiKte ch^uR;;Js, v^uh Njj, 5 oja INtv N^^l bwh the Ns i«dtptfj^dem 
chvHi«ds also referred ics as spatial sijbirlianftcl of th« MMO cha«nd atiU 
co?t«^ipos^ds ti-. A divammfn I'ht? MIMO s-^fetem cm\ provide jmpjfo^ed pfeUonn&nce 
io :7 '^(.r v^\v"d \3jwnjsf.NiOT crvjpa.au> -f *he xidashon.^l d^memsovi^ahtjcs Civakd by the 

in)04i x< >\< > % -V CO ^ s u5 < >d n ' 

H b ^Ch'! Oi'-^v <. ' 0 RU^n 'it '.s^f, 0> i^^if! 



iibjlsJv to».omxd> diieii the races ve«isv'mlx>t«5 

CSiv i}-. ioj vuuv, >»tbo j^u' x}«jes \n OjR^Sl -vsiejv t-u^i J^ 'J** ^1 
^ OS fjJv i '^5H> MWt15>)ti o( nVx^l'-'iV-' 5 v-^^ f ». is H y Sun ^ K *vku !. 

K .<,v- 1. .>5renn.i5. Wstl^ OFDM, the ISI due to fm|iAet*o> •^eieci^c? *t^ding m.n' 
cono^iaa by s^^eah'ig a pomo« ot each OFDM ^yrnkvl iue„ appctidmg a c^cltc t>t^fA 
m each On>M f*>jBb>!>. a<i is k«ov<'n m *he sts; 

Ifeqocncy ^lilvhMtids ^trc sivsskble fot socli ot the spatial suK'himnds i€ a MIMO 
chawl Bac^h feqxjency s*«bcha^«el of eicfo spaual ^ubcbatinel ma> be mfotrc?*! to a"^ a 

p%'^:>n. fflor V. 0 ^ x^j^^j niricatfOft between ihe mulupk'-aiiteuna b^e ?ita.uc<n ^n^i 

11007} T.H ^OMO unnd beUveen the Kj^se station aad e-a^ls {\-\ k JSv 

svivm'jKxs »j<ttv'tonj .Mk o\ii8i3a?ni^iS!!. <md nuy be s-^sucLUirU ^ ah dUt??-etU 
rr*n?<;m5S<iiK-(n c^pv^bvlitjes. Moreover, caeii sp^susl &uMunne^ -su^ a t ^ Mi-Mes^v 
tr«it^t}cnc> selecbve fs«lii>g, tfi whtch <a&e the fre<^tjc;«cy j^uUcbarJoeb may ais ' 
assi?cijteii v^itb shflesseat ir^s^&vBJsssot^ isapabtlsueji ThUN tiu tt\tsst^s^.cn cbanndi^ 
available to esuh iermin,^ ?n^y have UiOeiesU efieciivi? capacsttes Ettkjc^t v'i 
avvulahli? ti^^o^^vcs. am! htgbcr tbioughpyt UKiy k' uome^^cU if Usr -'^<a! <'">k 

tians^n.j&sji>a chmu^ek arc effectiveSy ,5llc?catec! ssuch tK<« ihv <. irxonels iue utiJsaed by a 
"n'o vt" -ci 5-?^ one 05 m^nc rennjp J? m th^ KfT\?0 OfD\' N\stcnj 
J*>^^?^' ' i V ' ^ 1 ! in ailoaatc resoutt:es m s 



0fnK00M!^>ik > <i uphill b vt,4 0! N >v5*uK, o i ^JUO^ ^ \ T.) Cn t ir 

<.h uaoS "JU! ^ fi-i ic !K ^ct/jiiUi-ss ouct^id3heii^t:ir'Tik<.v. KiU <t v ui he 
M>iO.K>a' ^*XiOys &u5cdulm^ scheme* pswyed bac' ' s«r « 

OPS' Oi mDfi. Kmrnd-^ Im tmnsnussion m escis ftc*.|!sene¥ hm4 md i« <sf4M§r> ibe 
^v^iL>h% tmim!^&K%ri ch^m^cl4^ tt^ the selected tt;jmmai& such t%i. j.v»teni ga-^s le.g , 
high rht^iiglspxjt fauncss, Mid so on'i arc atkeved 

iWW] A s.cbe'dufef may fee d<.«a^ri^ to torni one oi more s«i& oi rc« 3sna1<; l^f 
po&fesble ^doikVnJiak uplmk) ^l^ta asmsiai^sS'^on lor ^ach of it tuunbcr ot frec-ie^^i^v 
tvnd^ I .Kh »ft no' idcs. one oi more active terminal's a \t> <,ojTi^«pimdN ^-^ lnpOvho\ s 
10 \' e\\k< tci.* t >.i!U\:Uut,tK'' bn fHoi^^^-f^^xK v ^'oypo o on mo '^ct*. 

^ 1 h ( > ^1 ^ ah In, out > > Hi nxl ?Uln|\-viKvN UMV 

«. i '< \ ii >>!!•> so I ! t I ! »5 50 L <^<^^^sU^oa 

* ih>; c or i^o^ iv^imio, s .he i vp> }k-> oi tiK I'p ) k *. ub hv x-»t-CiM:!, 

^as' co^SNpoitd ?o $|?«?C'tic oider to ff\>ctfv^inf ^h^- uphnk daf? ium*!mi<;$i<3os irons ^hc 
si-^.- 0 ft nc toxmjfivUs tlic hypoths&jN rhe- porxormaucc uf c » > ' ^ ? he-?-, 
1 K'j 0^ V . ^.d g , ^a^cd * n otje m tmni^ p«ifemance meir<.s h ^ j.v 1< >u . ■'v c 
r^tjiTio uKiicative of tue oveisd tliiwsghrut foi tiw tmiMmh m the h\"|Joth^w) Oik' 
N-j-i h\ptii:}>e^i& t$ rlien sdeA^ttd fos kaquet\c> hmd b&><4 09 tkt evalitated 
pc.?o m ik and one tn 'nor<- le»n3'nah e<Kl? seiectcd s^ub4tyfit!iss*sj%> aiv ihe?i 
>vi)00o cJ U'l dvta ax-^^^^.^wos i^-i ih? Cvm?spi.»rd'n|s fiequency baod. 
1161 i| The «*fft o* o«c >xja?e {^lissirxti. sc^ ad i\d 1 ) uo -ih > ql \ ii 
^r^n^T^\JS^ or wo v^s * i.^i>vu \ b nd m< ^ sr^. hIo Iu k ) k u t hi k 

^Pi\!>(<-no^ Is , l\ ! s > '5 riJ > js-*; u 'B^V 

v> »>t,iu i-> aBo s<iti4 1 Uvt Musunvnn.H <^ \ti5>0 HsUMUw- Oix ^nh uii^ \ ^ o <j 



4 

HnchSiMO VllSO Oi MJMO leaBinxil ^i^ay ^)CassjgijeU wiU> one v-^r v--^uUi^\e t^c-q\vyic> 
to^i^als:^ such th^^t ihe pv<:k?n f oais vjchjt ve<i 

110121 Dc$u h vu^'>us aN|x,i.is vvlxxvncniv . nJ \\u'k^s of sv i 



BRIEF DESCRIPTION OF THE DRAWINGS 

IWtSl ThK. k&Pm^h, mm«^ m.4 ad%^i}tag$-$ of the present jftve-^tton witl beojjtie 
n>or>. appsjcur fram ihe d.et<«lo<i <^fc^mpl50« tor&i below ^hm tafea tii a-mi«scUort 
A''th tht Jm^i^g& in vvhicb like Metem charactets? jdetJtifx coT?e?;| cB<tinU^ 

[ICmj Mis! v'n < %UMOOI^\ >^MUP 

n^ll^i Fici a tlo^ 4ugia«i of jm'sce'^.s lo scheiiiil€> retrntnalsi tisy upltnk 

s-^ - ttjut'iJKi^ed«>n(|-t,»H*^* ^vx^s "^Xkx 

iiK ?ji I ! u t ) Sir \i n '~'\\>. !S V 

V ^ iiU .jai |nr> treWfJi)- duj^Uiris of 1v o ^. ^x\ii s > ^vecavKt 



i04 that cm i-oncismamiy commutHi,at«f wuh uas or mire icmmds. (1 > h)t> i,oa\' ot ^ 
fe^isa ssujjon j& &ht*w?j FIG I f^r f^xmph'.iH') T^c bssc stsnon^ may il^i be relnvd 

rcJerred to i>aad?*?t^. mobii? ^siatiuiiis, i^jfiote j^feitiom ustsi ci|u»|Saiejii, or »ome other 

rnK> bxjse ^tatjon 104 em^lo^ mvilaple smemi^s 3ik1 )cpK'5<.5!ts bo 
1 ^ ^ mpi. I lor disv.n?n\ *K'n^m?<*5-j trf^n-i iic o.ne '^v<.>u m lo i. 

f 0 « J out >i < i \iO S 0| 1 I i5s > It ^ ^ Si 1 X U I * ' ! b 

dcsne^ cowdnV ato/ot upUnk data trwi$m?s^iuK ui a« upcoming O:. t t \ mc: ^ o 

fiC*?! I: or the irxajn|Jte 5»hi-^wa s» FiG. I, b>ij>e smon 104 conciurontl^ 
ct«»mu«jcate& v^itb tainmAli> lCj6a Ihmugh 106<l (as tsdjcami by tbo 9ohsi mU) vja rre 
msi'ti|>le a^irentta*^ a\aiHbl?' h&ije nmm 'M- one ot s\h t a ut, x ^ bk a 

vvr s Ati i!i >g liHomaUon Itom bsi-tt; n .u<j » iO \ (-i m^h a \1 h\ M' lmsr&), bui 

<.o ii\i> i ^ \ii il i.s K ^ \ r hii^ \i\\t.^An >.\ I > ) i.|iO o o » } i^K^iv 0< 

^ s ' b guieul, caK so k fc^o cater A. 

\UT^k> Jujvid .or }od h^ ( tv.ua*Titt *inK?Hi.^<> xad X\ n\cno an^eimas mav h& 
dt\syp^^:^m'ix m<f \s mc\^»v,niwi ubau\ch wrh Ns -'-^ nm {Nu l^g} >:>3-ch ^«ch 



tian*5ri3»s>o» tjevd not all be s'qoapped wfh s'qua^ mimber of receive anieanas 
f 10291 l^or ihs* cl»^»Un'<;, Ihc nuaiber v.i lectnt* ajiUJiuias a( st cotmsi«t»rat5«g 
tmy ^dso Ix* the auajl^erot irssLnsmil ai>iens5ajv at ih» Vse MatKn e 

^S^ < N"> In p^ioiila?, a MISO teimmal employs, a jm-ne a-^c.viss 'N^ ~ f>i 
do'wmml ihi^ ixtm^imtmon Ire b^e ?t5tion aisy thcs empios heam ssrcf jng lu ' 
$pace dntsiun muJt^pk acc«rss (SDM^V) l>> i,yj?««Ufticatv smMtafiei.us»ly wttii a mmbsa 

n<„ \i i j^^ennis im the uphnk 'ni lotmca by sli aiitetttK<« u'**iiU ' v oss, 

oommniiic.Hmg tci.imils JThcs MIMO ch^jnel i**. then fonueu b> uisl Ni a<^flMl« 
a^itcimas horn i-ummumcaaftif teiirmjds sod ih havs MattaTi *^ Ks arien? 
Tha mmb\,t i>t spatsal 'jabchaatrels t§ limited h> n^imK^ of ttas^mit ^ikmi^, >kbich 
m i\in\ •'is, hmscsjd b> Use nat«%£'? of t^ccive anleaaas at the base statioji <ic x N*. i mxk 

[I05lj %tih SDMA the *'sp8ttai ssgnatoix??"' associated (H i?jf le i fcT nii.v j>v 

s I N I U V \ s^ il 

i. i 5 * 1 'vxeue a lon^j. |>mj Ix i^^U tu. af>?^ ' u in 's.>i5 o 5rv.o nbi k 

The i>>iSv NU^iO" lhr%>t.V0s5» feCSv, ^><v'4 sU'^UletXv M soLvi ! j5) ^ < ui 



1 

ihi base stsUou ma) rhei» ptocevs r^^csc Mp^atujes ru !^ch04.^u^o !LmuK\>5» li<i\^ 
irja^s^uusssoTi md Uj lotur piv.K>js-^ i!iU¥-m!<;iSK>05, ^to^-* ilk •^v^edaied tc'-^xin»% to 

OfUei so oUtxm the bcneSt ot SOMA Ail \hM ims be t^eudui at tlio b*^tj 
uiformaim fxom ciich ttermisal uidscatmg the 'post-pn^ces^t^j" S>Jli M^cc«.}ied wjth tli^ 
fs^j^al fwm each ba&e sstatioji vsansimt sfte <krjrod«bO0u at ^ t^tmiotXi 1 he 

SHE es^waiKw ptoc;ess tnaj? be fec^hutetl by p^iodic^iUy itao^^surting a pitet iwm t&ch 
base ^ration Trar^^mii 8«l;«iiRa, as idescnb^^ Wow 

..SI 1 t.<^ . \ 5Ji - s n^h -^anal subchannel <mi\ v-hu-h ^ Tt> - 'cr?!^ o 

n !< oi 'nil .1 ".ud. a MISO te.iTj u > <m < o ^ dii.^ 

nam <fKl '^UMv) <.iU! ' I ! o >. . i! ! o c si Oj ccs. Ca v 

mn i.<,t.'su» a tKu^ ipj.5)*.mi^5siiOB n<i ^ beatn Joinjed by Ehe Ni tussimt antennas at th.^ 
i^so >>t\i'n-- A*\1 '^cj i>c iifJlij^^, the SIMU t*.rmj«al iti&\ txuimrm data imm oao 

1 10341 Fot rhe \IIMO-OFDM s>stcm, each spabai &ubc;batnsl ii» fotlher pailittOtK «^ 

mav V rv^«>mNJ jo <te. ^ tra-$m{Sst?on c'^an^el ^o♦ ho*h the dounUn\ <, m >jk iK \- 

*il Sn U 00 * ?-! ^! N S ho I siM'U].K>\ \<. inJ<.p i^v-siit L.<. XT- 

c\a^^p% ^pe re duo ^ato, vp<fcr^c ^ou^o, s«horv, > v^i, f-v tsudukuo^ 
•vUteaii.' and on med for tbe dat« &Ji^?am Th^ me tj-pKallv (k;\cnmned b> 
>:at^<un^^ et misf one ;^it>Ts? tian<!iTiis<!joi o^a^n^eis used to tjafi^i^sn the d&ia sln'aiB 



ri0?5] lx>\ a m«itjpi<.-scce<;s OFDM =*^Mem wnhoui ^P.M^^ C5i,^?hl^t>^ tlx^ vneuki 
sv^jenr H^rdv^ ath. W tsdnttM mti^ !Sr 0i1l>o^O3ul ^fq.^o^5^^ sux^i.-frnds vsth .vth 

(ru) hh^tc the uvsi.ahlo -;:JsV*rom ^»t>t; -'n-i^ vmi h i spx^nss' > I TM > I ' ' imk 

each fi\ed i<T?-s * ni) Ix I i s < ^ i^svi^ m \> 

^IfematavCxV i " 5o< ssMt. n i v |< fo si o o ^ l<<tvfK?t N , tH- 

latmm^s- tfes ^y, the lt>M acos5s<^ xcfteim; i^i cvJRverted mto a h}%m TDM/M^M 
; sasess scheme. 

U036J AlUscatJiig Ujaetsst iTe<(tiCf5cy subcUHuncte to diiferem leinisnals 
piovide tMprov^i pttiirnn^n^^ lor istr^iivucy ^electi^i? chmntH ptm 10M 

xohone whs^^iv^fej ail J*?r fequ*Kic>' &rbctei^e!s six. ^inuc^ted lo ^ snigfe lermtn.^J *of a 

his K -t5W5KNM O fAdoJ tK*fc> s > i >^ ^\'\ I'ltH iMClJ^hf ' >? 

"^"^^^ '? . M ^ j> . J nnth ti^eo '-^r i u.vx.^ ucd 

" ^ * 5 h h N ONxLao^ oi he "^NR t ^^,1 .wo 

tui ,f ic! a \ K4uvit> Mux.ft.n.v<s. nay be possible lo s-Q<i\uw^ 

s> N u ^ .'ht-vt t>\ aisy^iXi^^^ v,a.ch of tba JMp fre^xiency subetetj^-h us ieiMmal 

r»;>^iu»fcrieni^ t>pcAlly need to be met tin all \sm%xi^i> tijst d^e scheduJer \wuM need 
obserxc sau^e faimsss coeena to wure tkit the temmsils in the hx:sboas dt. not 
%WJini»ail> "hog^* ihs- resources. 

liavfj Fhc TI\M Kv^j»1tT.- ^^her^ dx^cabcd 4x w ss< <x n o 



'Umi Uk \ ^ss^^s . i . s V b t . N\r 

xn&y k used lot the tran$m5S&io« chsuHel& poor SKR ts> adue-^e Ihe packvi* 
moi muj <FS) TiK .idditittKal r^undaiit^ «1l«ctSv<Lly T^-dwce-g tliroiigliput k asothor 
SGhei«s! sOim. or all r I ihe ti-sji'^niissivm chviBudf* -v^-sth (soo? "^KR iiuiv be elimisated 
from o^e, md onl> a ssiitjset ot ihs a%j4JsHe treqtiency subckmaels ss seJe(,ted for «vc 
for each spatsal sabehamel;. 

ftfHOj Iha tQt£d av^labk tmnsynst pimtr -^uy be ^located umtonsil) or aosi- 

total iav>Jilabj£ uaiisM . \ t^w- > su k I s \om 

tmi*« nr ,i nsv^) a* s-^ ^ h ^ .ju is u. b s ^ t,o U sv. n tut 
i ' ii !! > no I this ^ o M u tx)*-^^ i\<> ^ t s-v" o« u 5!t\a?j-i*vjf>>' ( ■> nneK 

Vn" t^qaan^v sebdumsl sei^cmm a^tl ihe power alK-^."ar!on may ^>c ^'tjt ?uVs* ted >>. 
pe.^i^njsHM s¥nu\^j>si basis whereby (n §!i or a subsci ir^qUv.noy salx iiu,.xH 1* 

tm eacb ijansroi^ amesna ma> be selected ioi tji<i, &rul {2) ihs itm&mit ptswe^- avakhle 
toi each tiSRs^^it anteaas may be umtojml> jioti-mtjtfomly allocated ^.Tf^s Uie 

Hk tecltnjque u<50».! to process ibe !xm%'ed: bigaals at the t«cejv«.r i.as ha^e 
&f> t3>?>&c^ vv'hsof t^,r5SM^^!^»on oiuunch >;vt vt>.<.fevl fox u&e li a suoc.-^v'i" ^^ 
ev"^i.ialK'KHjn n > v * ^ -x - canccJfafiOtt > xt? . 

r <^ I O) ^ i„ I ! as^ -^ii aijU t M x'iM^ A th \ inloi«^ui o o t o a ? 5 U"- a 



usii {or <<notlsv.a In.'ciycncv sul>oi a isui h Ww i.,?sc (Kt ji,v,h«;dukj c<ia s^^cxr ji pR>pei set 
est l^anxaiU aiitensas to ust' t I't. t{vqutfn<.\ \uhv.^a^^«^^^ b!jst5> m o\xV. to UTpiOSC 

t?vtnfe*?isi;sion ch^jsds. it» a sin^c tcrrmml m & .savle-^>s<;3 SU^;i> PU^\' sv^tcm. 

Slid miitsmk power) tn maJtjpL temt«ab in § muidpk access MLW)-OFDM &ystaa 
V mom schedaljng schemes may be *tesgded acUjeva high j^yst^^m te>oghpxjt 

[tt^^l Ihe sy*.km i^&curc^'s m&y be ^Uocated b> sck^uag the "bs^sf" oi.-* >^ 

v^s ^ V* -^vxg'c caaii?^ MV!Ak> ^mm\ thm ths maximum «f tcntstjj^ik ihis: hav 

be s.hvtlut^jd in t'^mxmi uvmltmooii'sAy «quaJ to n^mbes of $paua,v su^€'h!Mlneh^ 
whic** IS tuss ^fK If Ih^ syfitrm baml^fttdih i$ divsded mic tje<{ueRi> 

tyuiu-^l u 0 K^-'M io^i-v M Ixf- i w 0 i h in il u J <.i'^ k } K lo <■ . u 
dittotvjm >e^^>i«Kv Ah-^ d t*^c -,-^-vn ^<^?-«d\^ dr I o > 50 ^ <x >s o 

}m^uo3V> =^^jkU»irrv.!», t'':^^^ fhc aiaxinnuu numbor ^ft tomnvd-^ loa > fx .oc<-k'i t 
M )?j.n)«Jt^neoufe1y i.-* K *N<,, smc'*^ <.^oh bequenoj ^ykhatmcl group of each 

Np^uU subohai'-cl aw ix; <iU^^o^^V tv> a auie t'n\ lot^^uos* li iK nmnbcx oi torni5«fels 



U 

\ 10451 Vftiious t psiatsag mcKks in*\y In hv the MrviO-t.)F'':3\t j,>?.tca-^ 

1 J dL MiMO mtxJe, M spraii^ ^.ijbch&mv^s of ^■•tiTUv.uU* fn\K)crK\ 5^ubchcn«« group 
in,' .^J'u'a.cO* 4 smgle MIMO tcniimif MultR>V Vr\fO v^^'unJs uj.t\ -^ar K 

c<j Kuunih Via I'^'fe N^, iTu'q.x^ t.\ s>iv-><,hmn;.i ^os.'-ts In > \ >^^\^ i>? 
hfN^s'^n^S tn m '--K <\ af ar x)U» ^leque* SUP I ^ o^v^p ^ ' v< 

sj \< <-yi<clKnuti \ > n5\) ^ !j il k i '-^ji <. Me n»> 

P<}ticu)vj tjeqEienc% siiK'haitnel ^i^up ai^i ^lc?cateO to a n. ut di^tirc \tl^«> 
lijsmijial^ si5jt,h MISO terminal bemg a&signed one s|>iitj!al siibcVanel ^al 
<hafac;ii5n^aUo« the tfansmu-tecaw atiteniia paihs niav be usod to <fe«\^c 'Jjstiftitt^e 
hesms tot the data tia^mt^sion lo these MiSO tetnutiaU Smuk'lj, & «;iut, \<US0 

-;^)<n<\ suKhanno? \n« * nned tpotle the i\s fspatiai gwbrhai^ne^js h^' v -•s^u-s*. i 
Uv<\ iC'Ks ■'sOvX-ha' -^v-^] ^KHp litv be <ittoc«tc<.1 io a comhti<?tso!? ^iMO MiSO sVi. 

■> iU u K ' k \ ' ! s i m !.o\ ! >(i><\l \ V 

Cv\ nip't 5 X "'•I* ' i k ?! I 5 1 ! <. il '\ w >. 'uuj^ 

mv)t.e m^n bo supported .hw xvuiui tio^tJescy su!)cUatind gmi^. a-'jd otj 3v 
ccjmmiSRjca^ltng fyimuitaaeiju«^h wiili miatspie SISiO ttnmBalsN maUipte MISO 
t«.m^iaals», nm oi "noK MIMO temmal&v o\ a combmatiun of SIMO, MISO aaJ MLVIO 
tt,w«t5a^i*, tht itj^itoj throughput tnry be meiea$idl, 

It ihe p<!|Kig8ton mximmaent «ut!5Ci«*it smtttsng. the« hJIMU 

,x i.' 1 inO^ SP-^ *! M ^ ' ^ *K c! lit >.VUe nO>SJ v.! !->!.' i i) 

N Mgr>^t-iK « »MXKW'n-\7}al> li Ui «.^^•i{vv tan<.c 1 H on ^ixe a ^x-sm' f<> 



he ?ts?cl at the tomiinals, then cert<^B fSiJirk&onji; mss^f appl> ^slnce .5 UaJ-i shv^nt .iSNsa^^^d 

[HM'? '-iT ><v,) I the > \ 'J \i<>-"U\ ^> ^*nl>oi:cO Jfi the h&s^ 

as fading and mailipMh, At a paftit-ukr ksl^^^ in t)0\e. the txjsponsc for a MBIO 
chmmd fofiBcfj by an aa-ay of Nrtraasmli sslemiss and array Ng. ?«ceiv« aifenn&s; 
may be chatmcierked by a m&txm Elk) vihom elements m composed of i«dep8?jdsni 



i OS the auwnhnk, mj; arruj oi Mt trasjsmit antoauas Is ai tl^^r baj;e minw, ciuil Oic j^ttay 
of f&ceive &0tea«8s m&y h& formed at a single SIMO or MMO tefmiisal (for the 
SMO or MIMO mado) or at multipk MISO temunal^ (for (he K-Ml^i^O i^ocfe). And 
.01 th<=< *.^;-*iink ho tiis^&mit aitoma ami> 3? hjrmed ly vMucnrvS ^'^cd Ov J 
coBjmiimcatitig texminals, and the remve msnna arrsy is a( the b&se sladoa. In 
et{U?>don { \ ), |i<^^) ihs? chaonei response maim for the MIMO ckmnd for the 
iroqu-rBoy ?ubchaj-ne1 group, avjd /^.i^-) jn sbo couph5>g no, fl-s- vom^!le'< ^.au;) 
b<;t\veen ihc j-th ttansmU antexjna atui (hs.? ^-th reoeive arstenuii fm the frequency 
subchas>!E^d gfOU|.>i 

[;I04S] Each tVe^aeacy Si^bcbajms) gnxjp may induce otie or n'joj-e fequeticy 
subc-bamels ai>d corresponds to a prnioui^ir frequency band of the overall system 
ba^d^vidtl^. Depemiit^g m the partlcukr systetn design, there may be (i) only ose groitp 
^uih \f fjwtkrxej ^^ibeh^a>rol^, or Nf. gnmp». wnh each group ba%!rg a su-salo 
f!:;qi.uMCY .<!.:lx-V$amie1, ^^r (?) ?iny m.imb<^f of gn>ups hcuw^n i and Kp, Ilic svanUst-.!' or 
ucqo^.nc> Mfbohfiancj grosp-i, Nr,- c;?n ilnjs rang« belwesj) i a«d Np, mcUiSjxo . 1 - 
N<j V r:ai.b group may ino^udc &ny nnmhti' of iixi^uency i>iii|-vhy5>oo!s, axai iht- 




m 1 1 ^rv» 



each gn>i{f ma% *nctaac anv combuiatsoti oi fix,4|Uenc> }.bKh?> "j* (;^ « *he 
s»K h .n\\ I- It { X* ^not.»n \ ,xl -<ot V adja ey»f ro f is - a ■^otbcr'^ 

han<5mit'K cesvr snte«na p&ir fox the ^-ili treqaaicv ^t3bc*i<^ftnel §j\>Lp Fo xx * Oar^ 
^h^nnc! im when N - M *mk >n> >'c\ v diK u'^^ ^'t, Bsc J t X a Six ^Mfa, 

pair,. 

acrov i\->fi ' no i 's< j * i s i < kU a J; > s i i< > ii^s. \ 

fespome mAtn\ H^U may f?e piovi^U tc^ c&ch fe^iietKV i^tikhannei ficup 

-VlU M <. ^ M UiJ ' ^ \ X ^ ^ N U K SO S H i k 

VTX^O (. ^ 4 n \ u x m n ^.^r <^ ^ Uf v > lUi ^ o o o ^ < lue^ 

i»diials-vc of th^ '^mipkd htx^M tc&pcsnh^ lor a re^pesvuve ti«nsmH~tixen<r >J8t;?nsa 

w vs SvK"^ for e\aii3|ik, v^^ti^ tin. use of psioi au<f%r d^a de^'VOR dmcredtechmquev^ 
V> wi^j J > ait The tnat^nel s&tsmois?** mi^y compute tfee ccfmpxe>,-v&iiic channi.? 
^^iipr^R've e^umsk <*5 g , gam a»<S phasd Jca «?ac}s jisjqut-nc^ sabchij««U group 
eaih n-aasmiMecme sterna pau, s"^ bhawn m €i|Uiiaoji (U Tbt, citsnoil esum<teH 
jiiovtde iJJiumiatson o>« the to^)in&i*«>n cfeasaaemtKs of teg. wtjal diita ivtc 

hvi\nvUu e<ch >twuI <l n s n ? s » 1.5 i ; > u ^ > ■> 



14 

I i>5.i~fn>cesseij >SNRs repax\*;ens diileient lx>uvsg of chssstrcl state <MoimvK*o (CSD i^vii 

h-< -^a* J> ? ,^ ! ('i-^ .1 ui < ^ lion 1 l\ v.csxo^ s . J >.^s bo 

ikv Hv! V h 0 U>\i<^ ^i i> ^ <i-Ko bo \oa <5hI r. >v i>d k 

tr<snsin>5»Muji ch^s^nci su<.h that ib&y aiJo^^^e^ to commuracste sit;mltaaeousl>' wjii^ 
the b^se station A scliedtiiej can cvaltsatc v^lijch specttk conilfisatson of teniuaal$ 
frovidsrs* best sy^tm peifotiSiUics^ g , thss kghest iwughf uJ^ subiect to im 

110541 B> ?\plfHlmg the spauaji mi toquetjscy '&ignatojss" oi 

t^itiu^als M"£* - their chvui jcI tv^potn<* tst\m, wisjof nuu Ivc fiuK\ioj» ot i^fK^ ) 

|-iif»hcrmaiO bx u' ouh ! n ^ ^ iK a > i' ^h!> n- 

Si <>ik O a>K Kmdom <^CVd0h»f^ J.s UH<Ck >OX)x 

rho twfum^Us nun be jscneduiect fox data tsaijjs.mi's.um b^xscU im 
tscKUfe Ont %ti of faclon svifate ta jivsiem *:ot5ittr.j}ms 4nd s^f^mmments $f.K h as tn*? 
ilessiieil qaaiity of &emcc iQaSI, msxtmum kt^^ocy avtvage tha^ughput tmd st* on 
Some or sd\ t^f tfees« factors may need to be ^austtcd otj a psa termiBa! &ast4» {t » tor 
csch tcmm^) m a iaiiltip!t<-!icce&s cosmau»K*3tmn sy«stem. Atiot^j^t se; of factors mxy 
x^'ae ti< <5X'av-r{i pcrfo'^'^tnrt, V'htoh may b^- tjaaufil^ssd by a?5 svmge system 
a<-> X is soxii-- ^ ,ooia^iKtfts i>t pe^furtpance Ibexes \si««U'^ faaor. 

! HiS^i!;: hv JO s s ^ s « ^ ' ^ x . \ I so > \ > xo s 

'0 > \ K iO! u *isM5 Hi s u<. -^(.ii^ 0 •« !j auNs o ) i 

sOkaod iOt j! O. i!'iN-!»5l XHXOJ aOlioanh 05 }>ni It sh>MO ^ iv! '•s^ ,1' 

vu:'s> rvUJM^^irstv^o xba'^m^s iod ( iOicnmv tht jux^tcx ? i\t. {ox eas h nuU Oi.}(v. si! 



IS 

<-Uvam iQ he n^?? "mined; m the Si^loc^cd ts-ij^i^ixUs loi Ihe uph-k i'^s &«,hcdi.k-i 

vHUi^ < K a «\ -mked their pnoiU%, which ms'v be detestmiKoS vncJ <.^.'.oi. s 
in ea*;h sdKd«k«g mtcsval Hus tivvS allow** ife s^hcslpler to aliocate tlie av:is!i?b»o 

If nju ff>) b iKM s ul J \ u a >< >^mm''^ 01 ^"'^ NCi,Mn^ 
~ i 'd aNNigrnop e»xb H- f v^k.'^ ait v.T>vsa] NaSij-ism*^ \ oi ^^tK j'n^usw 

c^\a^ >\ MJi«e of itee simpkflcaUoas may bs subst*ri5ual cym^smd 10 the pia^. 
M.?>ei3ijlmg <!cheme tfeat allocates al! sranMiM&sioa dutmds to a MSgk kttaitjJ iot t^h 

<. - >! i Jo-is. u r ' ne i^oiiji^e aUoc&to 

llOSBi For sjmpli^uv several s&s^xjmpttojjs mc m<>4 i«i tbc toUwsftg di.NO«|*ttor5 
r^Ht, it 5i» j»«i<;«m«'si 5 >a* tb^ ixonno Rs-CNcd \ox<.*'i fo' c<uh tKfepende.^j Oct' <>m>ajr 

jnwn.Crt.W lt< [ \ I ^ s ^ I «. ^^ OS 

I \ s t i! ! vd lv5 J, ^ K^ci cO'H i>l i } S\ in t." jn <. s 

■-cipox , ^u' ix ..t Mc\,<.d in iik-^sod-U^*]^ "xmv* iOuUol ikxk^vti.v^ u-at adju-^is 
b-ii-^-^t- V f ^ne? In ea^ da v ^3XXii> k 5, ba-^ed on a j.>ow<.r vOVxtrol *iign4i ftx>m th: 
TvXv^s^ei) l^?x <?»i^ix^ i <.<>nx\rion {-etpomt fvay be v^ti iot < L a t.^ u c\ija\ k w..\ed 
a^hescot ^ct A'*«^niiveh a J*e"em ^Sipotut a^j he use*! t-^\b Ju<^ ^li . x^ 



i<F ixphiil a assi&i^eil sh^^i «^3m« *^r».o«$ tu>$m $s^tcn-« ^jtm^ iulers-ai km\i .dJs .uv 
s\ttcH"om?cd so tba &e rraj^^nii&s-'fsUiS duive tlv taso station w shir v. ^>iei>v -^.xxl line 

nil i>* ? f) Wii iJitv >u <, \ - \ t ^ ^ i Its ■) (! 5 \ 

IW^] Rt-si-^uia aliocauon foi the downlink oompiises 'ielcctniti <w 
•^et^ iOxm ^nU Ki evaluation, i2> asjsijmuig the avai'al^io t .visri N^is>n J ii>)i>^l- to ih.? 
tc^iuaJss in c sti and ?v tliut njj -(ciion.i mc, and i ^ sJ u *^ > > s o 

k -^nuuK and . ^nst^o-^Mnn <. h '-'n^ ^^-^m*- iK'nK b i > t do^ 

>l sn\Mit<M iiK o u> K 5^t, >m>u Hl^tO .u->n s 

-.lUio a ^nk^ \rs<.> ' ( \IIMO ..euTiJiils -V ' * oiiis ^u^NCt o ih u--^ 
■^zrrMXiM iv^-- {x'n)*-^kKv to o*.^»hutios and these teimiuu* n<iy ^ev<„a<.J?o i>i!r 
u c s--? . u 0 sscts lo owduv'kx r^ch isjmmcjl >>a totnuspmi.^- u-^ hsp I o*- 

he hvptit^iChjv bd*ed cKt aiiv o«e ol a ?tmt>esr chansci viSi-iiniiiUH schemes Th^. 

^^pvoni og ttw siot I he fejUlitj- m boiJj &<.ki>t5jjg the his>t s»g^ M t^rtmmh to-r daU^ 
t*an:>ims*^iar aud vi'^ mie- the trMj\«n?;s.ion chmnU& l*> iHe nekcirsd ie?miRa^ Ji0'v<> 
tlx, sioijcduk- " '>in naiKi uno dt\>. $}5<. <. >i^s£ Oil msit achieve high periomumLt 

4%s<'j \U\ o -5 >iK N ^< ' 1 <-^-^< s <- i io IV \\> 

N U n I <! o<. oili: ,pvioal Munn JUS )i c Rj'i^fi.N i! ! Lt ^ s o.f j ? 
tiv< s^Mi mjU du. vii\iws t»< tie <i\ ^4\»H vpifai Mil hiuikK \\ xlm ui^ ^> 



needed SI ihc bm& ^M-tm isj tbe post"pfoccs>i!Se4 SNR <i&sodaied with Ihs s^igmjl Irani 
s^h b^ge siatwrs ajmsinJT aracnm. Foi oloim, Jo\^utj4 SArhedutmg lot SIV^U Sftd 
MIMO tittmimU ?s destribisd ilrsL utsd dowTJlisk schixiubng for MtSO lermmalx 

gjuns) ^sid pard5il-CS3 (e.g.. SJSRs.K M the sic^iisUc \o be used for sc^beUtih^ig lenranals i.s 
SNE, ti>e« for sach set of o«e or mote termmais to be evgiyated for data iran^mis^ason m 
m upcomm% iimsi slot a hypothesis matrk fik) uf posl-ptocessed SNfe fof Utis 
lermmM sei; for the k~ih fwqnmcy subchajuiel $mis.p rmy h& ejcpte$sed as^ 



^vhdie }\^{k) '\% ihff post-pTocessed SHE tor a data stre^? (hypothelk^iUy) irsiisiniited 
fn>TO the j4h irm'&mi mtmm to the t~ih tsxxmml for the k-{h %^timcy subchsastsel 

il063J At e.i^h h^nmnJ it> she >.;cj c^.>k^&c^^ \-f c<>ia r.uv. V 

ouhcb.?r5nc! y.r.>ap and recsiV'Kd by thst lemaniU's N& rccen<? amennas, Tbe Mr ri-cened 
:isg-5^ay ^t the. toauinal may be prcsc«ssed u^mg spntM or space-time sqaali?.adon i& 
separate out the Nt tranansitted cM« stts^s for each fequericy subch«nn«fl gmup, as 
d«acrited beh>vv\ The $ME of a |>o§t-|>focgssesd data stream (ie., after the equalizatioii) 
n-^y Ix^ estimated and cojTJ^iises the po^t-pjrocessed Sh'R ibt that daki Httem\. Fr:»reaeh 
terminal a set My post-processed SNRs may be pix>vided t\>r the N> -<■ > $:un 

ic Ns \!.\-*oi;i of S^«K^ h.>i- \r 4int-ici\t k-ui5HKU> t»>r the I ih ftx-^ucDcj nisKIi o^^w 



! \ > ht M nx i_tM ». ' .N^ot)d u> a !» *^!ic Hctos ci ^NR<- j -s h ^MX ^ 

t}oqu«nv.y subchannel gmup. may be replicated Is,- ti!?lo^ t^^nii the ft^^ 
And itx ihe mncd mod^, ior a psmcaiikj MIMO tty^unai pmeMi^h' as?igrie4 uj^i 
5>vo moi^ i>pAti&l suhdiumeK for rH ^' th ft^qyetjcv ^ciK^&iiid >>^x>^^» U ,u 

A «nv,a\ci> ail ox <ioa3, m'cs '^ue u ut, inpob^<;i<; muU s. 
r(^'> n^.js Iv u*t.%i fot ^<ioh SIMO or iMIMO ¥«mtmal. and the sohe^der yr.ja'v bo 
*.kfwpied tu laark atsd ev x^iuate dtff*^l^•Jit tvpuj of tonm«U$ accordingly Foi t?K 

N Kin 5 .N .V h-i vSKKf \! ! s ^ ,i ^ ^ M '{ I !M ) 

K K vVsji V a ^cHmou tv<.vuor Tfxc^vng *^s.'i\q n i < 

tarn hn e^v^i. dau si^esm lot a psiticulsr ftequem'> ^ubciuniv\ «k>u$* 

dspcjtds i>n s?td« in %hKh tlk. tiaK«*ittjit«.d M& mtrntth m. detected (,ic, 
djmtJduhJted and doc^ided) to aatvcr tlic trat^^j^ntied dm m desvribed boluxv In fe<s 
o.i?!^?'. a niirittrj of «vt% of SNEs may be pan<dod each tetQiUiul tm ^ uumtx-r of 
^^^^ihU ov^oj) orJcacg«5 M.^]tjp|«> h5'pot!sesi& mat£ise& FC^^J may thm Isc fouled 
c >. 'Ui'hcoc^ s„Kiu}>j>ol«toupo^eaih^a<>Ck<nr,mal,s asid tfem m^itrxes may be 
> iOvC - V ^^h^r^> sf<xM ois>Tibmite'sTi of ter.XJtn&k <md da«<.tj<>n ardcrtag 
p< i s IS ''■•'si s>Ntc tnpo* o^\^t)^o 

llO^r h \ix\ (.ast,, v,i«,h %>p$>tb!,^is -ivUjp J t ukUhVs the post-jws-eNScd SNRj; 
k> «n>^tx *icri,>eix% -.^>b<-b*jt5Jw5 grfj^si k>i '^pcc^f c o1 *emituk (it, . h>po{hcsiSt 
ta b^. evaluated. :^^)t;i,v po!>.i pFoao&ise4 ShEs reprcst'^t di*.' i^Mlss achievahk bs il^c 



ia'quo*K\ j^iVhannd Mioupuvju^ (.n^'nx'l v5*(><i'^.i so^ k ' o^so*neoife=. 

based on the peoil^y <>t titc xvne teij^trals, H>M-TDM -sohsidts^.^g s^i-lK-nc *h.^ 
as^igBs ail sfmal ^Qbch^^mh of c^ii fiv^qwncy ssubchaTinel ^t^p to d sj^ccitu, 

Mvhd^nsx Is each spatial •^ut^chsunel ta s sp?«ihc Eeiaunal Hics-e ^snou^ dm^Tjbrk 
vhvM.^iinv-^ ^CoiiU'- ^ue tk'snj'^oo <ft fo.iKt'} Joun iviosv Other x'aul'fik ■scnca>ejs 
Mat c ii |>i< V r(.\k1 ^x «iS^~opimj«jo pcnanuiUK»,% a^xi which iv^jiuv les? 
Ox-N-^mt' dxtdim sistisfc, nwy also bo u^ed, anil wjthm the strops of thir 

dcuid^ l^i some af ilse ?t8|i& m Ihe pitxtjj^ imitescnbsd suh^set^tiefttly 

riCJ?t| l%\ m-i emhfsdiTCnU the tKm^smissmi:'? chamiels are a}!.&5|33ul to th^ act^-ve 

tetrimais by evaluauug oBe Jreqticsicy siihcbans^el group at s isme. Hii. fct fisj^iacncy 

spatt^ subchannssb for the K~^k ftc^^uccs.^ s«xh'*:(Wl ^nip ai3? thca assigned to the 
^rmmJ'v f{Nj do»,ahnl. u-aTjN n^x««tu<^ s jf<^ „ nk^* P S'ot t'^^e N-SI^IO md MIMO 
mtuif* ofs tho J H i n ! > ! ' V ii-smialsistqiiivalcm 

.Mt, -({,,0 i^i^^-^ U\e<l xts i.vauia\s fhc lOtil vot-^ ^n^i soitk <.» fh.^v „tv vJ<:tt.iiUt. nt 



2?^ 

fuftliei Udajl 4(eUm> For exan^pk, ^ fef*^mianc^ iminc i .a* mv<\n^vscv ^^fetcfu 
acuvo tefmsjuh and .01 sk\ ior ru^ { u nu \ i\ n < < > \*. ih^ 

h>|xx^hais, the- SNK \ ecior, 7 ™ , ii K ^''u ^ - n'- C^>]v i^dscai^ ve ot iVg? pv,M 
pffice^sod x*JNE$ to tiaasimi .di^kftna:* m iht k~th k^mn^^ '"anneal j oup 
retnexed, at -^tep 2m For tk MIMO nKjcIs-, s ^mgfe MJMO tc^^nuit- j;;. vIvXkc 
o^aluatioij Uis l-^h fR-quencv ^oKtoiid group and one SNR vmoi foi tli-s, 
vH\TKtl ^» *-m.-veU Fot the N *^IMO «o»'^ "?TMO ^ar^t^aK .tc^ 'keLxn.x! h^i 
. 5 n , so N ^N'^ ,,.ikM \^ mK.c 

"^KR vcc 0)\ ioi x^l ^«rkct?d tc^mniais the hvfotlK>*iv u&ed to iorc th& h^pothv^st"? 
?K 0 a.'' N-f v>iK^ \ s u u n ! I ! o V sus^'Kr^ o % so a ;> ^ > 

ms-'odes 0-^0 01 "'1 1 J- MtMO .cii>:\\^h l» c<i&« *js pMsculax cinnrnTi^vun of 
al|tcw\^/^i?i^\\wf^' a«!i.^nT>iei«s sdtckid for ^.-vduatKm, ut <itep 2i$ This combinat'Ox^ 
"Hckdes oT'c a«rvfijia jmsgncd lo each of tl$c temviaal& Ths; aakn.ft^ a^a5^nm<;nl 
TUsi'y V periomsd isuch that aU pos&ibk combuj&tio^is oi <iBknn.*ftefmirh1 as^sigrfiesis; 
at)C cxerm^ih' ^vaJuated Al^eraall-ve^^, a spe^ihc Nct^eme md> be used 10 isstp 



2!. 

the bv*tl di5t>-hvfct|jes54» }<5 thcr updites.^ ft-fect the jv^jorsMme iror vt. iot the 

iU •>< f K \ s !.?., St f tuv . ^ i i ' ! ! ■iii.i ( J t 1 s^ 

{IKb \ Ji si-' -i^h^S* SsiX> I (.1^ VMv nti O ^i t I NUb >' t \s;. i 

I xii cu' ! us ^ i,,,^ b^v^^^•\a^i uU aiMsrj* 1 all si-> K ^s n \< ! 

cx Ju,Hc^j then the ^HOOtJi-^ i«,ftisn& li> sa'j-> Z\h tm a Mict^m Awd >u\ xxr* exv'uatro 

ClOTTI It all siib hypotheses foi tl^e cmtmi livputl^esis have htsctj e^s^uated at step 
224, then a ^lifiiivsa^tioa s& aext tm^ ^-hsthei or n.at all hvi^o^hesos* hove Ixx^j 
tuu«5daT®d fm tK cmx^nt IreqotRcv subcharme! group, at step 32C> If vill hvpOvhossOjs 
hav« not been consKkrcd, then tho process, \cmtm to sie^ 21^ ^na a <. tt% oit t 
vol 5 onssidettd 0f temi3«al& is s.etecktl sv^dtulsost Stx.xts 211-^ tx>«rjt ' S> 
xs^ ^at^o W mch h>'pci*jhesis to be considcired loj the cus^e^t fseq«etic> subchssjind 

mm\ " h,i !s . -^u^u^^ '< > ix-g! 

'jiVv! r Mf-r^ 2> t.^OiU^i^. xst' ,s to tbo bo^l nJ-^ h\^KM?-tsjs io his 

uuf ^.se sm\^ ar srep 22^ T^e bs&l -^ub-l'-vpor^s s u>nx-^n(*rti-^ »o ^ 
snccuis- ol one or m^>»; sctve ter«ufi^s Uiat pi\>U!>fe'& the btst pcm^muncc >Qt 
fm^nmrn mhehmml ^mp. 

iWm W th^ s»cbeduhng ^clt,w tsaiures othei s^vssem teiansal m«^jcs to tx. 
-UvUn?amc4 g the averap UnoupspuJ vsvei the pm. tJim siotSv M<aicy for tiau 
tmjBimss'uo, and m m), thetj tb^ ttaucs are updats^d muy be saved, &r step 23?i 
Ihtf rtwm>al memci my be used to eva^.^^ao thv' ponomiaroe of the tt*divid«Ai 
i i i^ ! }K 5 .^v descijbe-d below 

Ji>?^0| \ Osse uunaUor 3^ .hvn sudo ^^hv'' ' o< \ ] i o -u^-^"*^^" s ^^ 

iii K s ^{ be-n it, ne\i hoi,y:;tv,> vC>bf,ijmjtl n ^ \sh \ 
i><. \i- in ! >i i V ' !i V < - , ^ >,\ ,n 'xti-'^.'i 2 '4 Ihe pioc>.<N'j h i^ s > <^ - 



iTi^qur'nov NwVhannel ?jo«ptolv ^!>i.{giKJ 

ho t> bcvVed tmie skstiO Ik ^ii:v^ tt(!,N <h> njo nou'.atn ^^ i -is, oner 

ni^jtjal^ (e g , a a>a.mi channel) pntsr to ilic sch$?dals?U Ubio slol, also at i,i^p ^3t- 
A.ftematneh< j^cJw tenmasls tm} pcjfbym ''bimC de^cttCHi &it&m^ dt;x«c> 
ail ts^iisinju^^ dais sucams lo di^<.mti«e wht^h »nes, tf a«y, d ihe dai^i sli^^jim^* 
mtsnded fox rliein 1 he dowijlmk *ehvdulbg i*5 Ivptcally pcdbrmed for e^cn scHcd^ isag 
uiknolf -v^hich may com spojiU lo one or more ttm. ^lots, 

iWh2\ Tl^e proiess &hov^^? m FIG 2 nm be m<-d lo »iS|*lem*.«t the \ ^n^-^u 

t'^ . V <.,*. bo^ < ..c d >cl »Kss-t Se\ib?1in', but slvo '^qi^ies^ th« mosi pwei-smgL 

[l0S3j For ihe pnon^} -based sschediilmg sdscWx fee active leimniais li"* Ise 
vOfis*ide$^ % assipmem ol irai^^ismifessca cbaisscls may Ise sckcteJ ba&td 0\\ ihait 
pnoiH^, and mc pcifoiiMnce msmc rmy alsfC? be made a futjctjo^i of ihs^ k'rmitaj 
fnomv, as descnbfiid below Tbxh a heme can aduce tits' isumbet o? temsmsUs ^o be 
cotjsjdo.M to' tTvn-?n^i<5\ior di^nrJ .^^N.^aeni, whsch then reduce** schedubn^ 
<. ■-rN-^iov.nv 1 M ^ ^'^l ? V I ! ^^home, osis MTM.O temims! I's sjtSigiiod all 
oJ list, ^'>^ 4 > ' J \ -v iUxawcv -^iHxr^.vu-l ^iou^-* h ^a-^i t 

vCirvu^^ an^ ihv.ic is o ilv 1 N^tvhs-KjdKsis io- cwh h\f>>H>Oi..N And of k.v. ^ 



.Of \ >-^s o ! si^ n .nv.>> i I s s ^ ujs r < ! > ^ >5j tvO 

, > n i 1! 1 ^ <. ^^i!^T} i^u^ijut leHj}^^ »v.> k i«?mK0.ds to 4ch^4?ve vatjaa<« s>-stcm goaJ'«s 

-Mv.h {a«nc<4fe, hjja pejloiinasKe, scon. 

IW$$1 In oiss sfiis-nM sss{gnMe«t schcmg, all f osssbk jiu!;vhy|K)the*?es as^ !^-val«an,d 
based «s iwticelax |)«jjfv>imasice mt,tnc, m%d su%h>|>oiiKsi<* mih tfee tsoi^^ 

r^iuh *.uKhvpi}nK^t^ lha& bt, presented with s \cctOi post-proeessj^eil SM\», 

\>i tht ^it> hvpotbc^t'',. 

Facn mb-feypothcs^i^i tonHet associated mtn \ -pciionmn^c motrc 

mefeH- bas<rd on the posr piOi-'cssM Sb,R». nuy K expiv'*:>ed A^i. 

' > p«^mi.*uU? positive limcaon of ib- ariumenli^) w.thja thv 

cn .u. o k'nt.n{>A o^ r-^^ ,to t^XvU- c *b o oi't io^ Nt i ^^s* j < i5,!i.?>v5\ k » d ^ 
^i^b bvosHhea^i. .nax be lisc^ dit 5br,>uucc fS'.mi*., which nMy K ^-^presss-d 



^>|)onks3»^ for the k .h i u tx s vnroan icl »K\}p, imw i<e c\pu*j>.vd.-» 

(C^ Hh the coding drill ssxxiul 1 > t v<5,m tsu- ?ju ^.o 

■>abohcS-n«'l« H^ca if fiveii ga*iip mdiide-^ multipk fTeq«cncv !iuK:hantx"ls, th& 
Ircqoeuc) v^ects^e mime &f tha cfeaftqel refiponse maj be %;ojisid.cfed afocrdh 
««NOUiCi'& to ttic tvimjaais* Thus \ athie\^d bx aiuH^ iho veikw ^e o^Pv 

UMX^ice vdlocdt'otj pcifamied tot gumf» of muKtfk'' he^fctix^y s«bch*int^els, the 
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UOB^I Th<3 xk.-^l antenn^i asss^tit^ent Achmsi vk^scnbtd show .^^kI a^scti VlO ? 
represenf- a specUu- scheme s-hti* san c^-aUu^e pcab..^k (,uinhu4Uv,\^i. v4 <^isd^gv^x>^ent^ 

qUv.nt iis-i b\ th>£ i^eiio'^iua.uoe r^twc i.veJ <lo '*«L<.f iUs bt.<<at sj.> a\<;ioih^-s'\ A nup^bci 
o? rtchm*jiie« may be ussd tu reduce Uj^^ compk\jty of the puxx^wg to <*^5»\s^^ tiansj^su 
j!iMcnT?Si» the tetmmds One «.>t tfecsc rechnsqiie? dgsscnbe^ below, iod uihers «u> 
siso he used audi are wsthm the sccpe or the un'ecnttoi^ These lecrim^uex rt^av nl«?o 
pjcv54c hsgh :*\'stem tserfomi^aoe wink teducsng tlie asaomu &f ppc^^^mn^, t^qmx^i ls> 
sssspi fesm&s Mi tmmmMi. 

^fc-' l\ui«crd for each ft^queticv s^abckasssel gjx>up as^ im one rransj-ost antenna 

a .Me. 

nO*>«| ^U^« i IS nv>\v &iaf?.nn o^ ,i pjtvo'^s 2\?'.i lO <\\%.ip\ Jvius-swt ^nv^-^ii^N ro 
^«riim:>als kii a p*!iiiaJi8r feipeiK> subcljannd gmujs usjug iK mavma\ cntenon 
Ptoos!<;s 218a jsj pexibwed for & pajticular hvpotbests. which com^^pm^^ to a SfJCCitlc 
fsot of t.»r more acuve krmtn&ls to be evaii««ed C*iooiss ^18a m&y be iijsed fox s>it,p 
« Ks tn FlU 3, m livfecl^ case oniv one sub-fevpothesjs i& evskated for e^ch h>put!»eM& m 

pa iu uivl ihv I . Jb an!v.rra ?n <^^^^.^l^^.ct m iSj^v, .^r?* ai ,5^1^ M s ^^^nd i 
as^ienna terajsnal asc then removM feom tie matsiv V{L). and &c malm n jv4uced 
to xiHivusion i> o\ {eino\''\i^ botb tlu' <. lo ^ oj ^t,-" < ^ v 
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ihe hvpothe^iv hf^ve hce« a-i^jsjgned U ail transtiml: Aa^euisas htuf £^s;en as!s'gnit4, then 
ihii piocesi rsjiums to H2, and si-tother tommu .miea«a assipie^ iu s«iid^ 

u Jx4 Mi>VU> sy.sjem vvhjcb the jmsc steuon uiduUts ioui t vr<y.i4n A«t4r.\Uis c^o*^ 
tonnisuU four j«?c??5ve asi{*foaa*s. F<}t ih« Mteima ass?ga»teiii ^ehsme K??;i J o-"^ 

fhe mdx-nu\ cnteiioii, the l-^e-^t SNR (16 dBf m fhe ongmaJ 4>4 mam-? ts achieved h\ 
wdmmn miitnm ^ dxid is s?st^ed to tenumal L as i?i4i«tod. hy the st^adcO box m t^e 
ihnd tx)%v nf the S>unh coKimn m ibe t&bie. Irausmji ^tmia ^ and tejimn^ i ajs- ihe?- 
x^raovcd from mam\. The best SNR {}4 dB"^ the leduced j>s ai.'Mve<l 

i iiK. m-xMivn^ Kum^mn a.\eana 2 ihm «$s3^e4 to tcmwal 4 
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TaMe Z sshov^s the ^tensa as&ignmeiUs imag the ma\-mat tnten^^n fos lixt. 
iH.it5.i\ rfO *i|jov«5 Ts^bk 1 for teimmal 1 the be?t {lb dB) 5? 

tu,n rlH^* thj5> ri*f>jmjit5on to select the p;ops'r cotlsng ,imt modulatton ss-honie to u&e 
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1<) 



IWil^ V !^ I kn)^A aN^^<>iM!C 'n fiUv Kvs" -"lad*. h> ^ p^iiUi, ^ as 
m'xxt\A Tik) v^ng %<i cntenuu the periopn^ce metuv (Cg, Ibc •^v^ien^ 

th}uy|>ptj c<)«te5>sx»\!jjn^ tt* ilr& hy|x>ih$?&is may be de^erniim?d (eg ^^««^<sd or vhe 
??NRs cosTef&pmiling to the ^icnt^a ^ssigntnms), stovss e^tsaliote (J"* throo^'h \SA 

osaUktcJ t^f;, I ^^f ami u! <iOO anvmn nu is ! < m] 

r,i^<;iT sx O*^ Oil Me ( qUv, ^\ >X ! ^ 5 h\ x}^ ^i- i^C 

H'scouhniji u V ' ' n <. ( ! !<.'><. \ f i s! ssuosk ^ 

don n.^rl J«ta n, x>h --nxsiOB hi vpcotrang slot Thf h ul - im\i oJ. >^5i^tht<Nes 
ivoiu<i.v J by «w $vb«4u}ei cm ba qijstjj Isj^e ev«ti Icir u hmtxil numhax or sj^uvc 
>etmm^^ *<ict ebe total «t3mlx;j of h>pothcs<^**, can exptcfsml >5\ 

c\^a\^k 6 \\ - ^. xi ^^ » I r cfj N »x , ==■ ' % X> exhaustive search nuv 

to scli?>.^ the bi'«t Mpt^TVSiS .rd .mx->«n& fcsjs"^^iient$ 



as 

high '}v<;i4im pertuj nunc^ vvh>k re^ynng th«. a*T5u mx m pjxxes-* ng tr^t^Hjr^x \> M.kx\il<. 
tcnivi&i'. I<y dov% air $kd&ta rf?i^$Byss?or> 

daw nansnussioa b^sed orj itetrpnoijf-^ Mv prv i\ ot 0 h a^^h 

. i ^M.M> N I ' inn a ^> ill <v,u h . f!!, 

mnsm NMsm > »kd 10 lU' \t a t n sk- au-^ u -*u^i/<,d io - 10 J^f^,■>» it-'C 
wtm> ol ea<. ) CiiTjtv m ^hs Ki vU»>f<\kn *(t<S:c\i «Kh imt- s'oi Cmv..* a 

II lOiJ l^vr eaoli itsqwency suMiannel gtoop m e^ah nme sIol all or a subset of the 

iet-mlnals to b^j coi^^iler&d m«y hs- selected bai,ed vanou$ ta«.i<>T«, i» on« 
emhi>d«tJs^L oa^v the ^'^ highest pijo.uv tojti ^ sre &elccte-d lor d;sw ttaasmi&m^ft 
In .m<M^Qr .^bodtmem. tile lughesl pmn k ^nah n Jic aj« conMj?t.<5VM 

1 FIO 4\s& flow ih&ptxn m & pi.mty-h.imi dmnhtA &cM^li«g schomv 
4W v^lisf -cbv m i>f highs^t pmniv tmmsuis »&, cx^ji'tidej^d h>t «ichcdiilm^ im ejdj 
hxque»o> $abchijjmel gtotjp teail>, tbe first trci.|iiej^cv subchanati ga«jp 
ct^-^-^i^ted bv stttiag Uisd frcqwucj mdejv 4 ~ 1^ at stej* 410 The ?ipau.d subchsnnds 

* k ^(.r oi \j h5$,bOM ,nK>i tv icituj viK a ^ »t5 , xf 



vl'-^ji- i ^ V. J 5 an nn <-ts k^"' '^^^ " ^^i- ' 

l^wnues jisx? ^ormali/€?d ^scvope a^^>SNjl>k. ate *hc rci*»nml n)«?me& updated 
CUOSI The d^tK laiss aad the comng a.T)4 mudttktton Sihu^iiJis foi lha. itmnxi^s tsv 
lltc^i dcr«-ini$rtt4 hmd v^n the ujiSeiaia ass.igjuaeBti> st 'siep 41 h The metnc? ^ r 
sdit<lukd t,M<l laiseh^Uiiled) u^ix««3Js* the |j?t yptkled to a^fto ihe Sschsjdulci.* 
a?ia im&?mi»sxMs i&tkd nm-tramt^xmioo, refipccttvdy), a»d system met vC'? a?^ 5 

Nf!^ tc ! 5 dr crs. vor oi <sc no lo-^^.^r aS Stq?s 412 through 424 are a,pg!a^d iar each 
NUlvt jiujicl gioup ro he t»s.s,5^vVd 

K<h«a«b {jtdiCiaias'e or sp«'ctSc (jctive tem^^als* ^ekvi*jd ta dos\nhnk 
tUTiHrsnmon, th&ir s^sjgjied tyamisii'?sio« chaujdg, the scbedukd urns 'AoI\hu the dAta 

K toftntO ;«k1 ixmsnmh^Uv^d lO the^ss ^iw'^*^!** as step 4>o v ,^ <\cns if«^ 
i"- n) ■}< f or ^^^^ -shcdoUiig u-»tm<> 

- Ms.<*s ^ 0 ? ^ s,v 1 i''U th<. nr.v)-^u' 'be amnit 

'1!^**^ MUj \hcv>s 'sr eXvS'^ptc ot the j pKK*. n- x Jv i \^ 

>ii n< nvpoMvMs xji-?*, c« n!^>^i^.^ca ^.Muc' Ji> *0t a vie*. ! s ix^u n< sh J,.n, I 
OJip lot vvimua? \ vnj "siSK . ^'t\'^4 %\\Kt v-httXi. she ofja x»a<n>< 



wo «;VOSS58?{ 



SO: 

rmismiaed from tmnss:mt sstenna 3, a$ iadiC3S«<d by the shaded box 'u\ row 3, coJuuisi 4 
of tl>e tabie. TJie best Isransiait M6e?uias for other renjiiiiak in the hypothesis are also 
jsdicated by tije sUuding xn Jhe boxes. 
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01 J§| Jf each i«rmi?tal klenufies s differeni te^siii astejins fraai vvhidi Ih^i best 
pCfst-|sroc©ssecl SNR m dstecteds then tlie ti-a«Si?jit antennas may l>e a&signed io the 
ternilMlSs based 00 ihur tet post-processed SNRv F<>r the example: .shown in Tabk 3, 
termmsl 1 may bs assigjjed to tmstiur isnteima 3, and terminal 2 may be a%<j5gfted to 
transmit antem^s 2, 

III! 11 If mot*.' ihar, i^iv termi;-vs1 ptct.w -\tm, a, ,u s i> the 

s.ame rr;m>.mis ant^-nnsi L ]f the objectiviii is to imxj«n^A' ihfouppiu, thea tlie 
scheduler msn' assigx? transmit aatenna i to terminal 3 an^ traj^smit antenna 2 to 
temtiaal 4. Hcwver , if ant«stmas ax« assdgned to achieve fairness, Oien tnmsmit antenna 
1 may be &$aigne<! to tennfea! 4 if terminal 4 has Mghcr priority than terminsl 3. 
[11 12"! The scliednlmg for MIMD tonjiinals tnay slso be pMomied based on Mh 
CSi In this casej tfee statistic to foe used for seheiiuluig tejmnab h ihe comple>: 
ckUHiviS ^3in.s between Jh*.- H^^^ ststsorsX trxm^smn antenna^ arni i v \ -a ^ M ^ ic ^^^^ 
smtcnsa!^, wbich arc ust^i to torm Uie channel response ni»ui,\ lit A ) , ; lu^wis v-. 0{;L.a;s^ >!i 

v-^tnt'o IS ^t,iv(,\ii tw e^cti taqnoftc} ^n^v^a^MC^ < Ithii. > a..n'ji„^ 

based oij the channel s^^ponse mmnsi, M(/c) , i& ekscribed in Tmih&r detail bskn\\ 



filial Fos the JSs-?>,OSO mod<^. wh^jc < ts J c<^^^pi;^\ <-his^iw^ ^amjs ^^nv^v^c^^ 

•> lO. 5\ nnifi 1 I ii < n^^n^ Bift) soo>.xn in sO \ io v.<<v. > -■ ^ 
0 ^H\ ' ti,uM .4^ to -^huh'A ol \mO sou? ^ 4. d<\\uk \ 

pll4i For the doxvi^link m ik uses IS MISO tlie slsaojs cbi|*1o>?^ 
NV &aa^ifJt!t ^k! (foi S'<mpiJott>} edcfe lisf tlx. N> MISO tt^Amak to 

ccvn^idt-jv^i for dovv^nlmk 'johedulm^ employs* a fNgle receive s.atsj-'sTta , O In 
ihis <J4se< up to ^^'f termmais ms> ht 5»esved by the IjJise ststioe simuh^ef^wH'' on any 
gjxea tteqtieTicy ^subchannei group (te , < Nr) The m>M of the XISO channcj to 

wti^ic )' (A) IS the ^>ftibui -Tccncd hy ibt I'th mmm^^ fo? i (i, K^, \ , iht: Lth 

k>r ?T^.tti\ \1 denotes the EfAJis'^ose fisf M 

rhe coupling {t e , tho compkJt ^&m> between the j4h WiUhml amenn* 
ihe tcvjvv. v.«rv*u.t oif the j-th tenmial, fur- ?eij ,N^;) ^.mj 

tk? ciii'une ^-xhrv i*ai.ssun roiv \\\VGh"5 for «he ^~;h in.<qu<;n£\ 

vanMceol sr.". 



/ .u an'v p\m t.tne de«v^tcd a?; wlica- P ^^^^ 

a^med at wmbatuig &e ch^mjeJ aud M" \T n«etl^ to be pssfomied at tbe a^&mtnu 
11117} If the base sMion h&>> ka{mM$^ of ths cbaKrivl res^ix^nsi. \o-iv't B^c^'^ , t«?? 
oacn Mii>0 {eminsi to be conssdeje<3 ior dowi^imk schedului^ o lu I ^tne' 

f^e-atKnc) ^ij'Hch.^viTsirl gfcn?f OcTiotme ^be data ^tseasti tnt^n^^ed for tuininsi * b) 

s'^-j.K A*' i^i.-' N \, 4 TMI Era u\ jjH S( U n \ - s > -s\ d 
W^Oi'^v iv\l ^vUh^ L > vv-Oim^ ^t\t^"i^ 'vtrj> uva ut ifK u=> ^ * as|.\ u 



M 



ine case when N,^ ;ifeN, Ho^ev^su if %& -a &quar« mamx, thc« the sohnuxi m 

fli^l Bv>:3n«.< ihst^ w & power Itmsi oi , on Cv^cH ti,i>^Tnt. anttnn. 
IK N > i , nisy be ficccssaty to scak the rows ctf A<^:) enso^i? thai *ho f^xu' 

th(^ otth.ygonality betvveet! rh^- ro\>.'& of E(^) the cdunm*> of 4(4), 8l1 entiiss 
vvjtnia each column k(K) tiees^ be sc^t?d by tl^*. sojae value The scalra^ 
ao^omp^^shod by the scahtJg maHx, ^</r)v b eiiuauoti (y> vvhicb ha^j the Iblowmg 



I 

* M 
! 0 



0 4 0 
.^jU') A 0 

0 A 5\ (J^) 



1m x.^bux ,S,f^^"i c^.* K N<>'u<j tor ^iOi^ fqx.iJOi'i i.nJ o«sf.nv ihathc povicj Ufeea 
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or n-at^li uauisnn? siJtemu far *lic^ fn-'i^ifCTio 5!,)ihi.:>i'nnf'? ^^MMip Oof<=; m>S v^xoeoJ 

tot«i «xaBsmxt pcmvf ij* alJccatcd cqtsaliy asioeg tha h^qu^n^jy ^ubi;h&nnel gnmpji 
&uch ilm P,{k ) ~ P^^^ /Ng , 1« another emk^dinent, tonsil o^n^mit pox^cr can 

»>.'cnnii?nc&. iticludtrsi a %v u) j-*' iuu^ ot v^aws ^illrj Kxhuioat- i<>oaK''\ 

JohB %iky md Sons. 1^68, 'SvMch t& mcorporatsd fe<um by ietavcu «. A spe-cilk 
tiigouthas foi pcrfon^afto tiic basic 'water-poudng p>r<V€s»s foa si MlMO-CSfDM js^&tm ?s 
Uesoibed m r.S. Patet ApfhsraUon Serial Ko. y9/^TS337, enuU^ "Meihod a«d 
Afpi^tm iw 0cici.vunjnii Power AHocauofi m a MIMO Co.M-nua.^ a^-op svs^tiT," 
*\kif OcU^bei 1*^, ^00 <»j.!}>fncd fo tl>e <>v^5v?iux> ot the pic^cm 4-^^bcaTson <>nd 
^ I < ('Non (i> u\c ^ \ <-}.ns' u I Ulocatous desuubed t Li ^ 

hei^nn by refereijcc the optimm allocation of tfec tots^ imsnnt fsswe^ P,,^^,. fm 
ivfjcaHj compiev &nd ttetutn-e techn.k)tjes mjjy be ijss?d to solvr f<st- ths aptmiuni paxve^ 
fl J22] Suhstituriog ouuau«.n\ c*"^ *uto cqtunos C8>, the e'ttmssion toi ths recaved 

V - II il\Hk^{mih^^iik> < Bq {13} 



since H. (k) h mihogon&l io aiL except i-th, columnjv of A<,^) . 



11124.1 In setok^g a set of MISO tejtnbals having m^ti^ly compMible spatial 
sign&i«rgs fts: do>^tjiiftk dsta tr3«smi$skvn ija a giveji fffcqumey sabchaimej px">o|>> the 
above analysis may be pertomsed foi'^ each sel of MISO temuaals to be evdu&ted {i.e., 
hspcithejjis). SNR for each fenniaal m the sei mav be deternj^sn^d 3^; shown in 
Oiv«M*M« i Jhu SNR m&y be uset^ m a :)s?ri><n\ i v sk s'k f n s 
or fhaxjsihpi.n shiAvm v^hovf sn eqis^nifms ^5) .^nd t^^') XHs.m.i^ ron-?}- j , \n\ w lUm be 
(.lc??nod bo<>t\i on throaj^hpes or soroc cthej t. fitccvi fhc >iH!5? i.);::u;^J!\ compjitibk 

Oil's ^n.s l\ tht. one;- l' , ^ .^c scVl i\ t hi^< ou l uMi ■> k> 
[I I IS] Ths; MLSO imninals may sisso be scheduled tor dov^ nhns data t u^;\>m^non 
b.5sed vm d>ctr prsorinosS In ihh Ct^Use, the above desv.'«pt}on fos .^ch«iuuljo^ S1>.I0 vtud 
^tOMO lernin^ak b;jsed o^^ priojity pjay sSso be applied for scheduling MISO temuuals. 
For cxamptev Ihe Nt highest prionty MSO mrmi«aJs may be coasidei^d for scfeedulsftg 
f0r each fmiaescy sshsfeasaei^p^ 

P I ^61 Dfest £eciudqu*.si l{> greflmas' imMple h^ssm for fnahipk- icsm- naSs? .dsv' 
be y.<.ed5 and tins i« wito ih& scape of the inveatioji. For exai«p!e, the- bssai^i steerirsg 
may be pj^foOTed bsssd ob a mimmwm iBesu sqo8?e error (MMSE) techmque. The 
CCM1 imd MMSE tech^^jqiios ate described m detail in LIS. Fateni Application Serial 

.No. Uo EVs^ ! o'l-u. .ru^^ N\v arul s>'>-'^5b.44«>. h^jth cmuUxl 

'^Mtsdjod ;oid Appura-u-- Ti-^- I fdjA'a?^/ (.IvinneJ -State tofomiaucfii in s \Vi?ek^.^ 

boUs ;i^.^i^r!ed ihe- asjiignee af tr^t- presttnt apphi.:;HK>it and i.5u.orpoi.^uv1 hej-, ir. -.j)- 



rn27] Data irassj«jssio« to Siulupk tenriinais co«ca?reHUy bashed ou &psh&i 
sipialorss i« also described in LLS. Patent M«. 5,5JS.37B, entitled "Spatial Division 
Multiple Access Wirete CoaimiiascsjticJn System,"' issued M&y 7, 1996, whkh h 
mcorpur^isid het&m by reference. 




[11281 T\w bean) ^tecnn^' te<->in.aH«; dc'scrtbcd &c>oxo loi MCSO Vm«n^iv iv > ^ -> 
be UHdtorMlMO ejfi-'maL 

HO**] riu 4>slUMos hvu c M}^0?onm'. ^ v.>Ti «vs i\ ou^^nt? m n m * 

i .i- xU i. !< n )i X ! ^ Uk^ o ( . 

0} '^U\0 ^,it} \l\lO ' I jvK fit L\^mfk, it ioi. n- na.-, \r«;^ 

sntJe MIMO temm^l t\%\> ;^\4 MIMO {«"^STt4is, tour 1x4 SIVIO tmtjaslb, lorn 
MiSO termtnaH m? 2^4 hfMQ terminal m4 iv»o 1\4 SMO t\,mundlji >mi> 
ythei combmation ol tcmuaals designated to n^cme a total oi Ibtir >sfet« '^t^e^i.-nv, 
each Imquwfc) suix^hasml fiJ'Q^p The ^tte^Jufo am be de-st^wd to^ '-v'Vci ?rx.> oc^t 
oumbijisuor of it.rmtyi^1<s based oti the |Jost-ptOcs.5sed tci vttnvX^ b)^\KHAU 
sets' m i^tmrndU. whe?^ each h^prJtebv'eil &e? nuy uiciude a .nixttire uf MIVJ. 

V i i. I Oi ^-OvlgO H>IOUghpv!: Ov<.J * |>afliOO y ..XCt. is 

)v-i^uuifel i dt uir^ si?* n i«; (.oispuied a<5 a imeaj avvTage thmughpat -lefeicveJ i>%ei 
f nor t<me skJtst ,s.tid m&v be c\wf <,»!ed as 



« m%Y V coil -JUii-U basi,d ot^ the '^os-t p*t>ctfe«^ed ^N'^s &- "^ho^'j m <=><.'!u<jtion (!:>> 
K> ^ n J ! X i J f-^poxn^uil 4va*^gv thu>'ikbjvC «.^*^w<ec yvn i>ijme 



[1152] When & mmaul A'^ne'i a j»anst^ :«-<-tca ii w <ddc \ \> th*. vif,n">e tt'i^^,ru<^ n 

hhi htiil Its SiTOlv ts < ^ n}<^'VsU ^ ( I f N!,0 So c k < K > n, \ n t S,m s 

for tJiat t3»i« slot «uv he -sa to ij&m Tne pijcket mot isuy iiot ^^^ kmnvv 
immediaiel) t^g, dm to ma«d ttip deky An acksowkdgBiertt^rj^gatiSs- 
gcknov<'iedgi«tsat ^.i-^ck/Nak) ischm?- used lor tte to trasiissftu^oti^ but Ihs, ijcofe ctn hs 
4dj««;lcd aecos dingle once this mfoi«istJon ?s av<«lsb> 

fiiS3| The pimily fot sdivs teroiJtsai)? v j^Ino be iieV'^^\swd b.ie>tv: i . rsa*^ oo 
s\s^e^>s v05 ■*f^a«t«i mid txjquaetncms. Hi txmipk-. c\t jna\ionm-> lhie?i>.y \oi .x 
><u u > .1 k'!ri.nai «xou.d& s thteshold ^ajlue ih^-n the tcmM«al maj- k efcvated *« ^ 

V* !> > - < b oj i>u> be jhiv t>|>i of d<H.-j lo bt 'r.u»niuic\l u< t.v 

<}&Ci>d^n$ em^«» in pnc tratssoimtosi may al&o bs <JS^omt<H.I with bsghi?? ptior.tv smuf 
o;h^n provo^ses mtHY be v>.aitmg at ter^msnaj tor ih.^ -etmnstmRcd dsra \?KrJt€t 
liiciot imy be rckiai la l>|se data ^msce Jvmg piX)v?U«sd tai the ton^Am<a5i Othct 
fxtors auy aiso V coii§sdaosl m dctexmmng piiont)' and jia. wiifer sbe sscope of tSie 
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met ni.t^' be imiedstuh i,u%jdv.i\.ii abn^ m h otijct krk»uK ^>av.t Khj ^»vn 
a\ersgis iht-oiighpyt (c g . equal quMit^ of sendee oi QoSI for all <v«ve temvuis* m rhc 

m<.ih<}U& for rxSTjkmg tennmais ma> si<<o be used Tne pttouiustiots my <^ssjp 
ncn-anttami -v^ej^rtiag ixtofs. to the temuMi scojc-j^ 

111373 Fot a dowaUuk &chtxiuimg schmie \ vhicn ^.t? i ? s .fcts<l «ts<J 
vJuktl fr>i ii^U ^■;^15'^'vt>wr^** ba5»ed ot^ ib\y io>*v k s ■> >n -ik < ixxntejo^v 

and low ov^-isll thtDugiiput WLt'^ tiu^ oam^ pr^ uu^s o ^nuuK 

Ta&^ michms.^ &!ib*itda>tj^K oyer ■^evct^ imje &fott» Ihe <i<.hf\i>fk^ < > n rl<v.r Iv '^p vk 

I. me a chasjge m mixnHtskxp in the scr 

111381 To a\0!il vho ' cUxstossnp"' disect tJ6&i.iibed above tht. ^ched^sler 

svbc'^VN vr,i\> hi u'^eJ to detttmjne tt^tvt. uk. J jkK ^ n Jit. < >?i»5sl.1 

t^j I'^N^-v 0 lo t ><„ "isnoiheo^o a\i;}S>^ f ) it ^1 <s -.ubsuu i nu > -"cs. <>. "^iX^s s \\ ^ 
snjiU-x I ^i"ic bei^^v!, 5h?H Ihashold *hen the dwieimg condu^on i<; {*c^med to 
ftvvi ^« tht (>\0Hnu*jV^hK*cpr5<.», "cUvKMM^Uo't^.i'i i t J s % 
ttv tca-«^tn<iK <<,' 5, m * »indom « .i^sKt > u? ^in Ukmf>t tt> ssJa* ? ^ 1« u * < v 



JO Sv'lai ?emmal -^ets thai rmilt m \miX' bsf^^Knti ^jiviUaosi no iav«^ 
cuHiimal .amount oi linca? ds.j'^ftclcnve) 

^cheduJino ^ ts ->mn K kjsctS ttji f«t> ni\ \tO albu aosuilvV ' ^ S F,,k i \ '-sva k>ti 

> \ "i*, i vMj 1 r ) sf hoi. J i.o)«!iinK<n "^Dv> M-^o hku Mil 

*iff M.- to fuusa ^ \% lUbk ^6<ywxat Fov^c* i» a V\' css Coji'^k \ o'^ 
S>s?mr iil^ Septmb^j 2^ 2000 M ishm^.ti'&d to xht ji^»&i^\£'e of iho jic^setn 

Cil40| Some of 1% dowTihnk »ch«d«1iJig sciieiues dcscnbed at>o\e «mpkty 
tcchruques to yetee the smourt ot piocessmg iieqmifd in sekct termtuli^ Jot 

tccUuHXK.* nK»s aKo be i.^mbins'd tc den^-^ othn «:chedulmg s?tiejxt?& m4 this ss ^v^^uu 
the <,co|>e nc nivontx-^n x highej^i pnorsty to.^^jijal^ mav he 

tiOvHi'.ii ^ s «1 W i)tiN Nctv-CvScMof \:v!L for dowrthuk dau T i v u? ih*' 

sidKme-s t^skt &.«ii?ct tumm«siv los data trsmaii&stanv assign traasoHsssSOR di^ncfe tu (lie 
Mek^t^rd temwisx an<.* fenbet sllucate ttsmsm'S powe? tia the ijs«*ign.e4 traKsmj<.s}on 
ch \i>acife GU> ^dso be devj&^d Some vtf tl>u<5t, s»iibed?ilmg si. JKiiiSi. h*« de<*cnbed beiow 
PI42| l» OBC dov^rfthsftk »ch<jstfchjig scheme ^vith eoti-uaifunn tmnsaHt pov^o 
.iJlocraboit, oafs nsT}«i*?ussion ch^ds \^uh achteveU SKRs abova aparljcuU thn^n^^l 
^Nk as: soJ viCv-* kt i<^s, ojid lr;uto^0i^s}OT^ ch&nnoK v-<uh «3i.!Uv\t.'d SKR^ ^ m 
n ' , v> T? } u 'it Jhiv ^ohJ^t>v jn^v Ix o^ vm^^xe ^jo^'^j i a \ 

aMsaiiN^KM .'^-i llv k>to>' <naxkhv i i \L-\ me- h . ^ « ?k\ 



[11431 ft? aivolht J il wolinK xchevlobsg Svhsmc, ih<- \xm.^mxi pov^et aU<xv^UM <sach 
thai i{ppro\tn-^atel> c^mU ^NRs jue achieved ioj aU tumss.ftu^'^Kn) clu>ueis c^od to 
trdsi&jiut each data siUvrara \. 'vu>c^'l«ji Jau ^uo^ik^ r-sas be vTmis»>uukd vj^ un'Us'vo 

X 'su ^-^ \ o< <.< J u t\K I ^ ■Ns o» u -snnK s 1 V <.x<t '1^ 0 1 1 -^^r 

r^'jAj the imt.E|Urfl pov^es aOoc^Uoj^ p;5ibfm& a cliain^el mv^r-^ioit v>« th;f tuo*>^tj*^»on 
chajineh mch that ih^y <^pp&&r as h€\n^ hixmhr sit the r<?c<?nct Charuici mv^moti oi tIJ 
tmnsfiiissioii chaaads and the chs«mct mxcmc^s ot only th« selectsil traiisinj?5iio« 
oh&suiels s^t ds;.vi5beU in U S. Patcni Apf1icaiio?> Sartal No mBmj,"^^, ftfed May n, 
2001. CS- PuieM \pplk<iti£>« S^rfM No. OWSSl.oiO. filed Ii^e 14, :jOOI, and iKS 
Rite^i AppKcsadon Sepal K> mmz.m. ttlea June 26. 2001, all three c?^tJlled 
'MeitoU and Atspti'-atiis foi Facessssn" Data for Tranjsimssiosj m is Multj-Chaaae! 

tn mmMk rot! !?! 1 !!vip< ul u ! > vkncrcsj 

i-'or e\&frple ntre *i--ms.n}{ \>o%xof «^a\ Ix' allocated io lein^m ^ * isj/^oj |>nam> 
si^d ioj>(s umsam powct iBay be allotted to tesnunak wjth h)v^m |>«j>niy 

J» yet ayjotbisr dowtihtii -"scied^mg &chme- lite mm^mi; pouei may be 
aikvatt'd v\oji-imsformly lo achieve hi^ iKmughpm High system throughput may t^e 
achieved b> allocatitig more traRsnijii power to better transmtsstoB chanai-ls and ies.& 
tiaasftut i^awcf to poor tra«&xnmiu»a chaiiads. Thsr ^^optsmmn" allucatiou id iuviwrst 
^HAvtj \i n\H-i\mi»i.\cn cUai^ro's v<i3vmc sat^a<^tt'<c^ ma-\ be perfotms^d bashed isn t!''e 
\% f \ 10 -^iih ii ^ s < 5 \\ ' siX't* pou'*sr feajJt^d on watet 

x>i ^fc. A N ' >l\ . > 'K Si > A PI .So-* i1 N 

< !( i'M ( > 0 s N <! w vH^jo^c dcMTcJ tx-^-altfe xtiH\' also jinpicmentcd, and tfes us 
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111471 Tvfi<„4.1N, tlie temun-sK ifclsannue vhur poat f!\x:v.!5jeU b^'^R'^ fr^ra ^ome 
'ai>su«,?ied*"' pt wcj a1k)cauot\ wKiC^ (-aav be fee * xeU p^o-v$l ust^U iox the fxlar 
U<^s\mitt£'<i iwvci tht' base stipua '^jofc'ou jt t^i*; «>o^^*fK^ nv.u toj in. T.in-.n v^'O'^ 

siiKO J < 'l.U tiM he dru 'nn^mtsi, on .u^ b"s i<^-^ x <m s ^ . 

NO-. ( N\ \^ U, !< ! ■> i nj< 'i V |-^K ■^>h 

Oi OiV>'i„iv.^ ! <."^ < K <j.Ko [.jf^no i! -^h I i.v.<.-. s .ikl < .^ci V 

|f)(Os ih K;.v.'\oJ *<)vj5 u'iK#-n)i>i^;(,-vo a* v^inooN < ! nuir H^l (ho d.<f>j 

jxssible ntte& Chas^n" &e tm^saur |iovv€s is «t pv^^n s^p&La^ Milvhaa^^ei can M^pwt 
the pust-pfocsssol SMB of ^oth<^ :spAtj*i1 s^5jbcfoanTte! m the ss^e fequency sabchaanc^ 
group, asd this eitet cm fee cotis:<k<sed m selecting iermjoals lor data ma'stiu'ss^ton, 

tf*uismit powa jimotttg tha (ra^smissioa cha«nel^* mi.h i\ «.u<:.hput ts maximized 
Tu svjJot ftlMnj; pt)ce<is n>a^ V pei ot,* t« vajioass aisnners such a^ Si^io^^s sHi 

o> iSt J N < i ^ ( ! i !, ,^ aufU .\<-iOi5 ! k'K For 

! . ^h.iiL u Ki \.< Hi >. Hr a 4;t,<-^K t.%A-><m.s 

|,n49j \Vi*:s panw^CSi schemes § > fho<se that ?ise post pKKt*t.?tM ■^h'^? ) Vsd 
a t>c^ AHenna co;;tstfatst m allocaao« of ira»§mit pi3\%a So for a muUi-Of^sr k<^se 
mtr t^ansaiit |H>wess may lie allocaled^reaiiot^ated {\\ simo^g muUip'e tcrrmxia^s 
ischediilcil m the s^ame trammst Jiukma, (2> among ihs mtsltlpk iTsnsms$Si€«n channel*; 

being t?\<jSvJ>, or 0) teed <?a some other ailooduon. scrbeme. For tuU-CSf »cb<?«i&s {e g , 
thost, b^iseU m chmnd vUlditjoTjai &\sb}Ut> 5<: avs*l'.hle met tht tnxnsx^^x 

! i \ U K ^ iv^Nmst sntcnass (I e,. agci-i? ^'wi > . , ,^fosN 

tn50"' ' J >i< ^ dv>^ <^h, k CviKUs Mao ^ s s . x ill v 

Ov o U^^;V {>U\->tVi of hx no J5t-*v=C>» ^nt^ iOK xn^ f^^^i<■'J^I^^»^^^^> (ifti pos;: tV, i^aif ! N i 



wo «3/f.>5!58?S 



42 

tm ^nu povsfC alUvatsoftN) i osxler to uleienane the ^c-fet so^ cr > xiiU tlv" 

r It. hmj5<.s liNcib ^Kn<. s \ $ vt to s^ik Ju\ v^-* uKk'*' dat'^ 

coa?>xde*'tioijs m^v also be hppl calfe foj i^^h ot thcb-c optjaUftg at'&c.jKd 
below. 

lliSZ] In J^SMO moJes- iiif Nt mjlpsstj^^^t s>tR^s ma> 
St v^i.5K>.ous V mnmnte'd bj tbc base >«t^uotj la>m transsmtt rntennss tor each 

v>r^,, I r >t esscJ v(vU< stt^-' ^Js. Oii<x){ ) u> lo , sise!>,h'-v\ 
^nc ^U'.*' stv^ufvn ys ^^aflnc1 aatc nksi. \.^ii05 Hiv bus^ ,iHo> lu ih n use hs 
i o * < a U< «4,.'ui iV rjmpg'r nit? iQ use for e^h drta ssux^vsr su U d c MIStO 
vc-^asii^ 1*5 &bl> so skiect ea^-h to smitted iJ^sta stream the <Jc*>sxcd level oi 
^x:nom^-*nc-e <e f . iV cargct FBR^ 

'U^%1 0 \\l aau< <;o«:anN <ae ^ij^smiUe^J tot sxe km? ^a' i iht, c \t Kf^iC 

iHiN (cn>j«ai 10 pnjcess N^?; ix> c sed N.p '-^i.oxoi h nss i <. \\ Uv^>m i " 
ta^i avwofto subvh< >xl J?"* v."? To s uxhunuv su vt o v ^ss \ \^ 

fCvuM^vd S\0 M * > ! ' s Si s s = f\ ,5! 

M,^. S 5 £0 n v5 JLitOt lis S'lifkl O SS ^ i s,!.!v'i f. It , ( 

^ ^ ^ s i is« o rbo i^iOs o?fK». *, 5;n ^i-^ H $ us t? J |5k Mf^ ^ ■'u s 



anolht^r n-an^tnKted si^mM B\ aiBOvtua tho irierfercucc *o each ^vo^.-^^J •^^gf^v^l 
•i^ o^K^'* \ i^- jtk! TK^i. \^«. e.ovv^fd ihe xv^i t?; r 5mf>rv>\\a 

iuUO><. nsi . 5 N t^^L \ \pp'K .uou Son )1 \ cmn \ no. 

rj:! Ue«l ApphoaUun St'nal No 09/TO,0S?. ^itnOeij ^l^^lMShplo-At^e^s 
Inpui Midapk-Cfetpui (MIMO> Cornmunicatton vS>$tf m/* filed Kovemb^n «?, bnii 
8S*!igftrd to tbe a5!Sjgftoe of the |?re$em a|?pUcKtso'^ and mc0r(w*tied l^fcm by a'fef*fuco 
|11S*| aj) tmbodimeM, ^aoh MMO tcnm«&l m the s^st^m e^ti'aate& .>»<J (.s 
hiick N-} posyt'pt<x'€j<<5!«ed SNR xalue** lor the Nt ts^usmjt ^temsas fot e^ich rsv.|\i 5k> 
&xj|?chann«^ gjtmp \Mx may be scp^toi} r^^stgned lo the ^rmsBai^^ I he fiom me 
active te«^«fts!5s nsay he evaksjied r^e scheduler tt* iietem\-'>e ^^^!C1 'Ctmsrai x - 
transmit dat^ to and 5! h^iu u{ ^ i o! I ^ i < ' > ! ^'*o 

f -(C =?dv\ <eu it'rmin-^ s < <f K » ^ o >! ,v i^v* ! 1 u u t » v I on 

|0 o (. ~ixlik n\ \ o<. oi «r r?icK'~ \ .v. lO >i\< s-iOi^i Iv it 

jx ^ inx-^tc-N oo\ io^ut^O'^i- my be >5sed ro "fsn^-^it aV tK^ p sru! ^'xo r o< sa*. s 
ax U e iaacuotn of iht< a«jhiev4bk tfeiOtighpHt toj live MIMO tetjtufuds, M-Sixh t^s shovxjf 

[I15T] In the ls-i>lMO wde« (u.p to} M| mdq>«nUem «jau} stom snav be 
ssmUvmcoiEsi} ti8n«5imite4 by the base sution itt?m the naasmu ^iteaj^s tcfi each 
fmqtk-jjcy siibd^arxftsl gtoup sjid tss^sted to lo) tisff&rent SMO krnsjjals To 

kMUt^al jsot^ tor diita tra^&n ^ 1 < s »x M b < i 

< ,j<. oo-'fx* non \\Ni(.r ih-^v, . J X , V M 5 i> \ 1 h ■j^ 

. i K i\j V iX * N v^}} a ji^M t«>iiuux-^ b-.^M'^-, ni*«xnujm Ivijouv a j i 

Uu 5' N w he -^.h.xx^ t.v«5 bo t.k«>^sf^ (d to sOiCCt rh^ hix* ^^i of t!„ttnitAh 
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111581 ^^^J'S' impkmenJsiU<)n h>r the N'-'^iVlO mod*? ihg tejmouiN Use sp^tu)! 

to KticU &u.^^n J*! pwvj^ied la Uns h^sse 5ftatse« scheau\'r then usts^ t^i. 
mlbimafe<.m la Rlec^t active ttnam&ls fot tiara tr»»asmi'^S!oa v^t! to ass5gv i^iosism-'i^joij 

JIS**! n \ ' \ ! I Ml ■> jnn hr nx^ f\ ^IN^O m>co r<L kms-" ,u\ u 

I ! "c^vd NNIi^^ sikt.-. >snfc e^ijv\'SutK>t5 iwi ■>! \ i<^<^ t|l 

SIJ.fC> letmimt so'iv not ha ahlc to csacei the iftU,rfcrence tmm ^patuculsi! dau jfi-exjm 
do^IgnstetJ to5 aaoltse* {ermmsl, smce the coding aijd mrsdulati m sirheme iiie^ far tiits 
data stream wa,^ ^l^led tevd <jb the oihet i«?nairjarg post-processed SIsR Fos 
^ tsans^uitleti dJts stmsm may r^irgcied foj tenjisft&l and coded atkI 
ijtumlats^d lof pH>pei defection at & ie g , 10 JB) p5i4>t-|mxwM SNR achiexed at tl^c 
tarm tcmdssi ja. ?x?t ajjotte tenftmal »TJi\ xv^vivr sfinie iffiosmuk-J d*it.^ ''ivK't^ni 
at a worse |>f^{>i. u> i.>sv\i SNR -o ^ no o !>v \f i 

0« all tiisi ocher irass^msttcsi data stre^iris mt InK^rjded foi st before atten^^uji^ to ps-oees^ 
t*^ >^\v^ di.{a s\r<sam to jmpRwe the reiiabtllty of tl^£ detection Hosvever, sj\ order r«>r th^ 
^>-Ar .0 v*^t>jt^^te ^is «ijpro%emt?M, the bas^e s^utjcs ijeedjs to kmw the 
hj-pathetiCJvl pmi^proccssed SNR gjvcn the t?«etfs?ie»cc from ote as^mx&sj have I'C^.n 
*sii0Cv!.>sMh v,'3tti,elled fedependent coustiaints m titc scheduler may s^suk stt 4 (UiL 
. f< .»^s<>-^?rk\H to ?h«bC vxiics x.ntew\.).i> that ^^i^vUvks stKCvVNtiii canceSiKtJoti from 

tv'i <. n > > V ssT H 1 N ei 1*1*; i»u\{0.^ <. ^ti ^ NO v-coM^ t,v*n« cl' won <. i 
5 1 ON- K v^''^ v. .HIV it «s tH lute^dad ix;c3fK*«t data streams 

txasjsmuAed o« the «pm:ik. 



pjociiiV^i? c^ich i-vKh tcurjM? Cti^ iio«>fe tK oost pKX ^^^<xl SM-i- ^n^>k' n> 

^' i \ } ~ K ihjJB % SMI \ Kvis^sr jrx> be re|H-^avi4l b-^ SsllMO tenru la^ k> *^ch 
itijntnala lot daia trssMMsss'csB ard to^oi migii tsrm^&ittjt atiieftns? u) the ssIeci^J 

the schedule! can a?«5e umsidej the po^sibk dcteoaoft onjiruft^s k>t. e^vh re^^nuv 

bnv. -^t » us-^,VNud ^M\s n i o^vkx' Ik * -uvx-'JXa 

^n&^i \tMh^ ^»\^Ji <>dw iiu V. o ^u<.^.<^^~.n^ { U i \>t^ ■^xxe^H^gln 
iK eg \Hiv*0) itxmin^ '^ p\rcs «ddtt onsi Ci.mtrsim m ^ i Jjc to ik 

lm->un<*l a givcTi 1 he >j$sigomc?^t ^, f ii)e tensnait as^tenii^s and tJw solexijon at th^f 
^.odftsg v^tid modulaaon schemes W£*uS4 then lake mip^ accotmt th^rse ds.pesidvjji,ie;i, 
oj-ier to vl^'cxo high |vrion>jjit« 

t ll^»4| '^l^hUdf mrmmii mimmn &t & hma ^srntiou m^Y ^ <^ fshvssrsllv djstinci sec 
o» i.ut^\ , cj.ch \ b ;.h ma^ be 'St'-d h> 4f'vC^iv ^r^intf ^ x-"*. (c<,tno tV^ ^? e^^'r*^ 
Hxx *om J e «s^^ Ix t i i >i v ^ ^ 5 u u 

\ iM \ six ■> •! m\ i ! -> i <.■!. "^"v oik 0 X v. liw*'^ 

! I « M X I V % 1 fss, U { !. J! i1 3 ? Ki'ii. K I O 

I' n mn iCiHXv f>p vxt1Ci>vXJ!jK o*he {at^-^t *n xx^ M'tmu* tx\«s^N 
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IU^5} Vxn the Jj«vn1mk. a «.uml>er of fis,ed be^iift-fenT^injs j^wtiics.^ ni^y fe? defjsed 
m sidv<jnce, and fhe term'.«als smy ^xaluaiij the fK^a-pKxesyssed SNR^ 
p&ssibl!? myuHOs (^o*- ^e?js^ of sfitcnna beuais) usd sesd SN^ vectors b&ok to ih^' ha$e 
stsu-orj i^'-JYf-.^iU jVioinuHooe ue,. |wst-pi\ice«^ed SKRs) is typkally achsevei,! for 

s^si^nniei^js thai aciUiSVK' iht; best s&e of th<? avj-ulabk x«30urc:es5. 
Ultibl The uf;e of bsjsm-fomiiiig maJjices afftfH^s addidouaJ J%^^^iluv su 
scheduimg tenumaJs aud mav fuslijer povide impsov^d parfonuance* As exam|ik&, lite 
following sitaatlons may b« well suited for b?»?«-formmgtr;«5s?ormaUms: 

♦ Coii^lanoB in e M \; ^ - ' > ? * s - w r^stos-masscv jjm' b^^ 

<.>v, ^'t\£,d <^ ^ ii ! n u ' t ^ M ss ^ I > ^ V t^>^n h v 
, '^u^Y'^vJ 1.4 h-. i\ i > \ I jis'jiu V u ! ^ I ^ !. 

n>a> be .vdeofed to use ax!^ ar all ssf die imisuuf «iitenv.,u> larsC uicu ..mplsr.cns) 
for \he data streams lo be seitt i« this cssae, higlser imjju^iit |xnv<^r 'a^ acniexed 
for tEatixSMiti^d site stssa^sss. 

» Fhy&icslly dispersed tcnvj!u-j>- TO ^ isol sa-u'-tioo^^^xsr 5X- - Kw^'jif.*?^. to 
hoH?.OTt5.aSy spaced jjpertuyfes k>to a sel rtf beams pi^mled differed asdxautM. 

[Ilfe7| On the tipUuks siuce tbe ba&e «umoa L>i the mtendcd a'Cipjcsii toj tue d^Ut 
ir£s:nsi3)i«!9?on;^ fmm ^be scheduled lerminjils, the suoucisatve caucellatjOB t^ece-ivei- 
pRxxssmg {ech,mqtJe tuay be si the bsse station to prtxTSs isie (nmsBiissions from 
muUiple leuiimals. This leclmiqm &aco<5s&lvdy pmcesscs th& Nk weened sjgiiais a 
sitTBbet of tsmgs to recover ihe signals ttfinsimUed i'^om ihe tettni^als, wkh oue 
tratjj!m)Us?d signsil being iTo^ivet^d for each Utrf&fto?!. 

Wnen ijs^nj^ ihc sui-ccs^.vt: eunc^th?tK>n n»«exvfs ;\<x\'N-n5^„ kxli^sKn^" s^- 

tu«cUo« she pciruoulnr order whidi thf^ tra«\iT*xties^ 5Jignr>l;5 ats pnjcp«;s£'t! at rhe ^jusss-' 



4? 

The i>chfdj|jng schmes can taU* iks nita acooi'ur m <sokct*a^ r^e ^>ir^st ss-: 
i^jmuials for uplsuk dia iJsnfeni^^siOR 

Kih al H ^ ^ n .s<a' \\ vbi,h.?n<d ^m>5 ^ ■= i m< 11k fT\ ^ 

'v-v* o -s^!?! t\ C) 00 'nk f <jav"si-^f4 n i>> \ , i v<|v<. 0\ ^tKX' aqs^' s^-soi.* ^ 
[I nOl tme or mom perfor??^an?e metnc^ So lie tJ^scd to li ^ c<c%. uH ut 

pexfomiimce metric ^ha,t mmmuzsuS ^v&tm throughpfut as desicnbed i^bovs- 4.Kn, 

lemiiti^Sv (he svemfe ihfc?iJ#pau and so may alsa be used m ilie ev^diiststjn. 
I1171J A r&w fs&x *>f onts ox mos^ actiw tem«tjal& ^elm^^! ijuru among aU 

' K u d ) k i . b !, > . i f <\ ^ a u in-n\ v 

> i \xio . --ijvJo 'ttr ^ ^ k.ti,d ^<>j f- u a ia^ k 'h i i\^irn. v 

si^bc>^jiniKl E'^'^*^^ <*^*^ ^« v«ctO)i\ oJ cba^^a^^^ estttssauss tos b> . tunsatji am^anas or tius 
tcrmm4 are mtwvcd For ibe N-SIMO modex Kt SIMO tcmMnats are sdoclod for 
ext'Juation, md Kj cIsaHncS ^stjmuk vectoii& fcft ose tansjmi aj^u;m^a each uf ^l1<; Nt 
sehi&vvd And t^r IK msKed mode, the Nt diajind e&Um<iii. vccior? jux; 
imeved ?w th^j comljioMlon of SMO aed Ml^fO teniisjiate x) tS^o - \ i < .-o i t^? 
K-5 t.h3jiftcf csnnwic ^.cciot** ..uo u.^!i<l Ms to^n tbo ohsuud a'fej*>*'Ks. n < i U^k < ■ Jionj* 

i K s IK'' > Iho Ne> > ^ k KKxtt th<, ieiuy?Uv.N ^Ahose c^nnei v'^jna^ Vtt,«.oji» a'O 
jnokKkd xn ^h^i, c\^mie! rs-spcnsc m.&tti% H^^)» where 
^jU)-' >s -Jod a MLMO kntrunal may be ?epj>^;5«;tucd 
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SNRs ti^i the *>3jiiab (h)po>thet OAily) ts^nsmjuira aofix tb«. >o*-'>i «o Use s^ei ui^ > so 
the Ri>e ^smioq Skp ^20 ma^ acl5»evtd basa* on tk. j^Ui^t-csssnc wuceli^tsr 
receiver processing {ccj^nique v*?h?t,h s<5 drsscttfji^d Mow m HOS ^.*A ard f>B l^e 

Th%i> p^fam^-iiCt sr^fnc ihin to u\i $ lv »!0-I<^ ^. unco o-->. ak ^oi rtv >cv 

11174^ dtic>mn>U}- wscn -^^i^^^lf s%,heth«f Mt ^1 Nub lnT>o! 'Cn^n to t o 
cutrcnt h\potiK-sn we been rviUualed at <5iep 524 If &ul -tsvpoihesse'js h&ve bse^ 
et.aluat!,il then tJic p-rocesfe fttisns tu step 518 auU a s^tffcrent and iioi vet c^&Ju^^ed 
os\kt u> Jit. ici'nm s n ihit ^ei 'ail^ i& sekcte4 tor e^al13a^^ m. Steps* 518 Ih-^u;^! 524 

\\ U >. ' 'si >i Nj i h \ <> t.T 

'is (-^S! NSv. > M ' thuxi J v'Cio-^^wd at ^ ' •>bo<.oi!sv^ k\ 

1 ill t xov.xho'Si^eN toi. lU uuroi bs-qiii\s >v^tntts}i'l i>iv > ^ ..^ v c^s^^n 
dui> (.^ \ ^Lp UKft 'fx'y. tN "> HvNi stsh-^^pj thvMv k> tfu^ ] ency 

of (X xhm^ aciivs ivr^mfial'? t^ist p^x*vide4> best fer^o^Diasv!!.' jiictnc 
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achjcvabic SNRj, toi th<' i*amnah andthv. <.«jL\ried pH>t,t. \<v{ag «>ul>i. 

mK tvi >p sil!.u -f* lis t un I ' svs V nvs! <n --Ho w 
o -> u ^. U i i K<. io\ ^">l'k t ans >>.isMO ^ < M all Tk* li \<v 

KJtums 10 ^pSil to fiele^-t the he&t h^'t s:>f itrms^afe fli u|*1ink ^^fansmj&Wx^ <.»u ti«>> 
J:tiiqueuc\r subchamtel group* Steps 51.2 tN:o»fh '^■^4 t^pe^led toj each fr&9Uv.\t.v 

[11791 ^ all ht^^ue-ncv' -^wVb^jnd ^n^ujp^ havt. I?eu) as'^igtsM, ai step 53«, tliet> tho 
dau rMe<! the cod n <■ ul > ^ ^^mos im iht «rfJMaal<- n\ i ^ lynht \nh~ 

M ^ ! ^ ill ? <.^> 53(3 !"he uphnk schcdtsht^g ts rvptcaU> 

lUH^M ^ 1*- ^'''^ ''^ ^^^^ iisgram i<^r a s-uccefe^r <, ehatso?. v j-^uv^nmisi, 
^<,he ^ -i's^ vvViebjf the pto«.mtrg ord *i iS mipo&el bj a?5 oracj-eti ^^v. of vvm->^«'Js 
1"ht¥i dm\ djugram m^y be usui fot seep 'f^O m FiO> 5 The proc«&.&5ng shov>.'ii m BO 
i>A 3^ pcrfonned toi u psuticsJai s»ub bvpoiisefc^s, which co>im|K}«ds ix) ^ ^et orUcixjd 
lotwi vx (V1 ,<jA'^ ?:<N (4)^ Inihah'V th^ brsti^imriil srihe (.rdfej-txt 

&\a>.K>a "^tis* ;V«^loxms. va{>>' m \i\s:etm^ vC!i<> w,.tion o> f'^ N o^v.^ ^ i i:^-^ 

i^rciTtp* 10 ^qxttiic the indiXK^^al s\5fft«x»i ffa)i\t«iti£d by the t«u.^nui$ lu ihv &et ui,^ ) , at 
sfev) The i>pi$*ur s,p^cc itrc^ eqv k^txatjon miv be peifoured v described ^glow 
\ h i \ k4 ac^^tev iUt Si-." J St )iu J K>?i s Jm?ifu !) o' ! I' i u s * v^cielaton 
X s iMusmuVi.) s j'^i^K mo f V ?t ^ ii r Oi> no x t utuxd 5H^e5»s 

\ts*i ak via" k>s conr?a^C!L S oo '(,(t\5do-s K fx>st ssax-v^scU ?>-'naK vtd rw^ 
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|||82j ihe posi-pi-<x^secl signal lot temMtjJ is ^stte ^vrocijmxl (i.e.. 
^*dc?ecied"> to oHuxn a dwckkJ s.lna stic^rti *ot ihc jen^itiJ'i^. <u .^iep M(>, The dciconotj 
may nclude denujclakt^ag. itemteUcs'v^rsg, and deu^>ding ihc po^t-proce^se^ sigu&l to 
0btm the decsied :48m siiB^ 

n ISv^l A} sfcp A determmattou mo*d.* ^.vhethor or tiot sU temnnais ni tHf <ci. 

tenm«iiteK- Othesxn$c, ih*,- tmerferetKe di?c lo the ssgnsl tsausmi(te4 ftom tOHimii 
on caci) of the i^cdved sjp^sk iS irsum^tteO, at sisp 620- The mwf.iT^»cc ma> be 
,?M3UH.tcd («: g as de-iionhs'd btjlow^ bastd on die ch<js>t^el t^-^^x^ni^c mamx B{k\ fo? tht^ 
KOi-' i> K ' i<^> ^ ^ V. . 1. u k n» . s l^en 

j.ubii'<.ctos M oa'iuckd't aom tho r-v.o^\M ^Jt"''-^^^"^ Mgf?a^K &t step 

622 I'best m^^iaed sigjials t^f»re^cnl mumlcs of the rtco'ivs^ s?p>ais if tmmml u 
h&d not trsiismiitcd assitiiang tl^at the intcffensnoe csacdkuon was^ uffecdveh 
P&rfortn.ed>, The nnctchfied s^ignals ax'e mea m *e ne;5i tfetatjoa to psxvose the sigu.jl 

disti s.eleaed the (new) ourmu tenmoal m, , Njcp pa. iH\ I'.' ~ , K'' > ^f'f 

the .^coud iteistjon, u, ^ujk) Uje tliM iteration, and^Q o?^, ati4 {k) for 

bo ' .tot. fsofi for th«onkix^>.i ^^-^i fv^."* - v' K «<,t^X (*^^ 
|US4' 'IK pM>"es*nH> p«:iti^iUH»! JO Njof% oU HiiS^.*^ s joi u\i om, i fcJ 
st>'5.ds vK^oad 'Ji'-^ .votved Mj/ua^' to. c.O Ss>o^.ViK^>i un-^u.u h ec5 uoS 
^Ko.i^n ^^14 X.5H aKo i^sfouivd lor e.'ch itjosj o v^pi lOs tro iL.a k\5 
;nH5| iHmi; ^^o .s^yv.^ts^Mvs, o'aken".t}Oi' ^vcotv.-t pKxei^ fcJ ' 
h>T«^i^<^^^^ ^■'f tmmi&ls. thca* ai-^s Ny factoaal po^s^sbK iJrii&tjftgs (e >^ . ~ li u 
Nt ~ 4^ s^ai.th *.j?'de^}ng of teMiHSls xs^ithm a |>*rtkubt hypothesis (}.e., fur each 
i»ub-N>pt^the^ts>. ine f;!.\cc5i<;n>e eaticdl&diJtt xrcesver j^nvc^siaa »>u?f 520) po-nidsff-. 
siet ii-i SNKs tor the ix->4.t pnH:o^:^ed ^igmh io% thvs^ iern^nuls. which ma> K- e\pre*^?t'a 
as; 



rmm b^sd on ihe at the t^mamls m&y be e>,pr<i^S5d ^i* \> cqii\t^vm v-l^ 
In &ii emlif^fbment the pc^unnvj*>i,'e metric fo- ^K'- <;«b-h>p«MheS5S iS it r^;sclK>jx of the 

iiU7\ the Mphnk H.h^ixx-xi$ scnt;ut« descub^d xr MCiis* ^ -snd (^A .T.av K u»tU .0 
©v.^hMi«? ail pcts-^ibk oidrntigs of pos&mk set acbvc <.'eK-.>g 
tiansfiBJ <l{ta m ih& ii|s1ink The total BumlJer m p<te»:dl ^ub4i>pi>ti^ei«^s to 
e^a1ii<sie4 by tiic u^hnk 8^he•^i^sl«r be gmte largo, lot s «mail mjmber if actnv 
kermaTi^ls to fact, the tot*i1 number of ^b-hvpathg&es car be e>*|n>3&sed as 

N(; - ft. " and 5st4. ite N.s>,},i«, ^ 2i\hm. An ?\hmm\s: >sea«;h ma> be ussjJ 
to Jokj niu.- tiic hj'pK^tteiv toi provtde-? th« best system perlom-sBce- lor sj&h 
1 u s Mjhchasjad gixn^p, ?s q«aaut5<isJ b> Jh*; p^,iron«me metsic useU (0 -select the 

Ki i,-* *he t'*mT{l't^s munb^ itt, h m n 5^ 0 u^^^d 10 reduce the 

<Ovv ! s v-iiH^ in\ i n ' ' ^ ^ 'hint vi>r ^Ui so csu > 

Mk.'^^ vl t.JaU" J. -^Uiv,!! ts- va) •si'^'i {-iO"^}de nigh sxi-kPi jiet i"^a<s<^tiu wmk' isdiKi\ 



s ^ o |f ^ i<> <,k <.>T riik )e <^^-^v i > oio^ ^"'^ i ^ <■ 

11190] riO }\ tlov vli 'i^tv'ni to^ V succvS&iVv wncvlLUK^i receiver ^iic<,.'i<>irg 
\v'^eo){.* ^Kfh Vk^rebjf th^ prsjtcvv%.Tng or*.*>3i i'^ deustmwd bm^ii on the p<?.n-p*ocess<r^ 
SM^s Thi5^ flow dtagtsim rmy also fee vim4 lot ststp 520 m FIG 5 Howexer, since ili^ 
processing order is £letenmw4 baded o« Ihe post-pixx^sssed SNRs acfeav^-i? bv tht 

es<iJttSied loj Wif' h\rxHhe<jts s^d s^kps liis and 524 m HG S -may be Mmjtfsd 

PJI^I] Jn ' ^i'" Nil*' . Of space tSBie cquali?<Eioft i'* x>(; xxiUt,U on v^e j^svisd 

^! tOHVH^>5--' Ov.v.t i.-* r N^rwoT .i*Nep?*Ut \. niCj> \> ^AV^-l awn\ \ddc 

pu^ccs&cd If ait temujul'i Kive bei^^i p«ocs$&seJ, ihm tbs; poce&Hmg ord<3 ux 
tewiiiualsii as3<l their SNR^ m, ;punK\d, at o^S SBd ih& rsaiver pmcs?s<jiBg lox thife 
km««al l^rtninatvP, t^theirwtse, iht mtertctcnic due tt^ traasn^s cj ^'n' sast 
piXK-s^-s^d t6 csuaiaisd 'it step 620x sad s>ahtracted (tSx t,aso;lai> u<mj c v<..r^d 
sigBttte to dome tl^e mo<lilkd j^jgjj^lss, *it step till Steps. bl4, ol5^. 620, a>^d t02 m 
BO C«>JTi^N|\x *o xieTt"K.^ny nMTixIxercd '?fep^ ir. MO t^A 

|y*^2| >ft » sil S' ! - \ s K mmh radudui m each 

U\i '^Vt p Ot-VNSU}-.' hi. *N\f ! ■>--v.N S \i i i t C-k 
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ordci toi ilxK, immnQh m^y be \jx.ed3sa fos h\|xHhosi<i The s>i\\^?>h'*3 o'^t'ci 
'^PKNv.nf<> ^THHVt deiiee f?eedo--o i^<-n vn^sv he used v>v the vchfU^e ?o uoh^^xc r^e 
svv^icm gOHiJs and ioqusrcBicoK 

[1193] In ofK v'n x>diPt<.nl oi Ih^e { p'^ tjK \ s< n <■ Knk > <. > o-.* - > 

J ,\<t,ir \!.f hist iK loVCNl »iO£Sf i 1 a 1 M V. ^ X >ii sOC'i'i ^il<i 

the hKb s fn u \ n< ' Oi ^ |») ( ^ \i ] n> U ;Soc k k\ .n^ \ 

wppoii^s the ht^Usjs? posstHe u,i j hx ih s stjjumer, tht ttrnxinals. In? <<i^i^>T>c>a 
IfSiismiSJsiusi d-'S^sneK xn a f^lscuiar urdes b<jsed on iltar pfiorty sucJi to thi iagJK^t 
pnctitj ttrmmsjl assigned the ht^fecjst possible data }at«> M ano&ei' mbiMuuent ot 
the %fd upimk scheduling schcmex ^le pjoo«&^]«jj otdet fot t.^^ hv|y^ilk'i» s» u*? -sdsctssd 
based Cfj «)ser pvWli^od, bl^ncy reqian^msirts i-^turgestcv c |?»x>t .md so s-^n 
fHM| Iss a fourih ^isplmk schedulmg scheme, the tcmur^als aie {»oi>cd«La l\^Ci, 
Heu wtxh ^av c*eVr«nfTed K-^-cd o« >^ne {'j i loj^ r^trinvS ^ 

'>u i N Mom si ^ I ? •>! s; ^i,a C'ncs\, ot\o> 

iM^l 111* 7 - i fov/ iui^ <m? (>! J m ^asM uf Sj^ \ s<. uau!s<^o s j ^ ''{■<< 

\iv.quct^.^ ^Mh:h^tmi\ pou|?. fetti.il!}', fStJ>t ft«oacttcv utKhJtnjKi gmup ss 
cos^sjdeted by $mu5g ihe fi-ei|iie«cv mdex A « L s;tsjp IW Thu spt\tisl ^ubchmnch 
ti^j tl^*, fr^guvtt^y feubcbijjweii pt>up ar^- tl^en a&5fipe4 t^v the tcmi«Afe t«r ufl.Dk 

the schedi'ter axomtiiss ttK. p«-?oot> tos ^li «ict{ve tanmnsij* sa rk- It^t a«d 
sckvt'- dv 6et of Nt htjflieM pt-f^-^nis ?v. ' isvn'^f ^» fifcp 112 The re^wtimrg <c-!%s. 

Kt ^ I. J .no !:s^ \\< < u in iJi^svi >r f X H i ^ > ]* 

r,.KUst > so*hvsss ^Mso h\j(<L>ijcsts bx i\i < i^oi^ ui s 

ihiji vnaiuaxed iH vOr5t'*,t)ovd»r^ \e(.*oi oi txos*-|sxx:eis$cd S\ks o-^ 

c bsub""^x^othcr!»}^5-0vr!xov.J a*stfp 'r, 1 h>. ftesi sub buK* k ecii^d <*^Kltbe 
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da"^ mos and the axiuig an*! rKJouUuon «^chvmtr!s lo^ Uk* Itii^jMial-^ ^^ iv bc^^i ^uh 
h>potheM«s ^in? detcmuji^ctJ 'fg ba.ssd ihcr Khuve^ S\R\^ .^it ^tep "'1 8 The 
nemc-^ ot 1 1' L.i rcTiuuK fs m hi^t i^ro feo ^v^icir metno* <^*x^ ihv,'n u^d<Ht.\i <«£er 

'j;! Ui assign Jjfc. spjijal &i!ixhaiyj«jfe oi thi-* -lo^v f cq^ea-v M'hchat^-k' giVH»i^ ^ho 
same in <» djiters-t-it ^et of teoi«iii5jJs- Sujfs "^2 tb^mgli "3^24 jue rqK*&ted Ioj: vjrcH 

[11991 ^ fieqtjency subchannsl pxjtips have beetj at siep ?22, tbe« a 

scbeUtils *Ti4i4.ati\e ot Jje selected mmiaais asd tbm assigned tc3.t^\mts$^oa chsnntH 
.nid rotes mAy hi^ k^rms-d and conitjiiMtcjuttsii Xhi:^ tcmanais, at siep '^Zb The p?oresv 
u t ^oxmiiKKv^ k> tNs $<.^c<.lt\«n<s; mterval 

[CDOl 1 K mk \ -vhcJuh*.^ oi tomima^s base'?? v>o i otjn it- ^^Ko descnbeJ \n V S 
f ) \>->h ^tiO'- S-^ui^ N-^ o*^SnQ"'o I x*eL-?^d <i«d Apparatuss lot 

( < > 1 ^ \ ! f !. * k-> * ' i I ^ t < ' No > "* ' (tL 

"H'&sf pa'et >, r«d xiv^^i *5p?.>lu\thoti ^n.* ^<5\igned to the Oh&igs^ee of lite piesviit 

a«{*MC«jj^cjtaie4 heroin by rckre^ve 
Ci;jOlj Th& same impA svtpoiut tm^ be us»ed im all aasa fctieaais reoe^ved at th? 
ba&e jfWtion* Howevsii tfess oomtnoB H*tpc5ttl for alJ received daw v^njan'* ss not <) 

as^^igo tKmsmission c^aamds to dsc selmed te?mtnai«;, and imthst sekt. 
fet'tpo^ms m be ti&cd foi the .>Si»3<n\4j[ tonvmss^o^ ^banneh may also be dev3<?cd A 
>an.jctdaf is«fl|)05iit um bs, aohj-^^ k, t i U« s i ^n* a jK)Hor i 1 <j ^ ->>ni ti 

0 i I ! .iie d*Hu sotanis Ua.'sM.VvtvJ t.o » ^ . n 5k< * s ■< b? \ 



ssMTiojois icltjcifd such thai a ae^siixii aata tat*^ in a.-chievoJ tc^s trdoh 

jiChed.jkd ttrminah in vet anothcj exitb^I'moni. tV <5otj>>mt« mav Nefc<.ta^ 
.ich)ey< high iM^tK^'hj^ut nju^ i u>av K< pf*s>i.ible bv y^jjg higbcr sctv>oi«t5? foj 

CO03| St 0! <u \ > k <\M)i!rk n 'N xK> not. ^6?<,vNsa^> - n i A\ i * ..h^ ^ScasU \ 
t{ajiJs?a54>S'i.Mi ch^aaeb with «chtev.*^ alvu" 5x piiitKU.vU ^iJCJehokt SNR .u* 

&^^K ars not 

112041 Foi. ot tlie tsphnJc schc<feili«g $rh<rmc& d^sscrsM 4bov<;x tte succssi^ive 
oa«(;«1Utio« T^ctxvct f mcesjstng teclmj^uc m used im psw«'5fS tlie iiectived sig«4$ tJ)e 

I> ! vt f ( I ix L 5 < -i !cn 5, o h.. V ^,xeJ < > x ^ Uv -the 

v\t>!N nnih ^v.r di^tj^iS i^ivsJXM^njtn v^u*.*! 'ht !(.v.]«t5's.\ ^^OvtHCsot the 

vcnr-^nos sch^idi tng »phr(k t.tata rrarism^ss^an itCs without is'lvi'jg on mcce&Mve 

>, aix V ^ A»cexvv5,( piocjcssisg at the bajse ^iatsfm) 

C 12051 Otto upluik &cheduli^g i!,ckem*5S aix^y alsa K implemented^ Knvl tJi^s «n 

Mi\?0 taa^nai trnj he as^sipsa dl of t|i|«- spat^^il ^dvhanmk foj e<ici freqxieiic^y 
siiMiaaneJ ftoup, asd ihc &e«|tteficy sigsatmr-s of the tammals m$ty or cons-Jdered m 
the ofluik i*oH<d^ihn>? auhK^t. peif«.r.(U«c<„ Hn a SOMA TDM uptek 
.Nv-^hcd s H-ro u-x^iKi s ( s->-> ' ^' e h 1 ^1 ^ 1\ <> ma> be 

'^XiX j'^ u iU io soiled k n„naitu»'i» iord^k^ u i}s>ai"^NO\, * xnt j v,ou«Oi> «. x j <.> 



modiUabon .^cs^eme ?n«v be used tor s!1 i3-«rtsm.s><s»>ou chamx^js Assigned tM a ^u>es 
te-fivisnal or a diltent codsr« i«**dyktiot^ sch^itje may be ^jse<l tor e^ich &<!5i^gr>ed 

(Hi V h \ mi i 0 lis J' ! jMv, I !.>^' li- I <.! Toi 

Usr!>imiS?;ton channels a^igj^cd k) du^* tomunaJ 

For both the dov^nlml and tsphnfe, the <«chediiUng svjhemes* cm be dcsi^md 
to coiisidet ^ets of termiiials that ha%'e {jlmUsf imk jsmpus. f^smstials may be gfoypM 
accos^ag to i^kMi: Isnk margin The &ch?.iiuler laay tfean ci*nssclet 

combitisstilonsii of t^irmtnaJs in ths &am» "hsk margin'* gmup wbeti §e^chn>g mutaal1> 
compatsbte spsuaJ aigMt«?e& ll^e ^-oaping of tcsrmmais according to hnk m&vpn msv 
jnn>:ove :he ^sver.*!! s^aclrs^ ^ffitrsent-x of the schedtsiui^ schejoc^ cottvoaiei* to t:iat 

i,vaKt.<i T^ei^ ^^\ir ^ oci-sVitig ut She receiver to ?cpc^ni*o ^sv mnltsp^c irai^smiited 
<k{a !5t{-ean>.i} ^t: KilSO (,x\,h{cli t^hes oji betrnvsteesiag by tfe tr^nsnmter 10 st-paratc the 
mulsjpk tran^mttied daia j^tni&uii*?), Mordovrrs s sclteduimj; sdie^je \hi<t evalaaje. the 
hybnd of thc^ two {.bc^m^i and margsj^^) may aljiio be itnpteenL and « >t^ u \<- hm ih<£ 

[520liJ ScK-dubng ba&cd oti hak mai^jss and adaptit* k reuse ar\* 4esail>ed runhri 
dci.w^ *n I' S Pavnt Apt>boat}<>n Serial No. 0«^/5^:?,492. t^ntuled "High FftVicncv, Ilsgb 
Fcik) .laiKV X on in ' . ioas S)?steisi Bn^pl '^-^ < i v .ssk Ma-jjI i <> * 1\ 
Xt.,s<l :(n\) nU % }\iti.nJ Apfliujtion V\' ' \o ito/-, ?j on.,..* Mo> <^ 

\vsu a ! d > ll^ii u h i>vMiij cd *o tK^ .^^ugti^v oi iW p t-^fc\H s^ppiu* vji>.' 



{tZii^^ P'of s^jmpljcuy, v anoii$ schediiUug schencv h^^v* hern « Jomj'ied \vt\>*eh) ^ ^ ' 
h\tj5'<. r V suh-h.r---<cl jToup t^^sHrf o M)AK> L^i.->i n^^l ^n.jv Hi*i -^sor; tdoU % j^nos \ 

nmA <- i \ mi >. t s ; i \ ~ n s 

^i>,v|t.K» ^vjK Ui^iK <j n lit U N - N^. Siv !\. i ii at' ^ 

the Nj lermwfeK m tne f>e$ is eUectn^^iy a^-^sgnulto tx rwpstcin'c •^juUJ ■^U-**. \r t) 
(12101 F« (he dovs-^ttis:, eacn 5;ch$.*lnlea *etmmal may be «q<.rp?>w.d \v«t^ oiov 
corcive aatctm-i ihm ihe totg^ mmiboj ot ciaU streams. M<5^eove4^ m^*?3pk ^ivdOvOd 
lOTiinalj* m^y ^hart; a i^suticular Ss-ansfiut Mteana at tha base 8tmm Th<i SxU' sij> nivi) 
Ns ^hievesj via amc djvi5»H>» m«ltip1e\mg a^&i^i^-^^j; <^dls?iietn ^t.^sno^^^ ol 'tuit 

NO.m Clr*, -»ait >k'\, i> < ! U% ! . ' I ^ vi.^k-S 

i n Ik ^Ui^dtVJ *-ev'u>Jf na> ^:;.v, *to t'PS) iiic '"imKi v <. u pskin « t iv. 
b^w M,it^n .iud lbs; tetimolis my shiist tbe dvaslahk banv?>i .s^-t ^ ,u! soK io u,:; 

inil) The schcdulmg schemes dc-s^ubed hcrs?Hi termtss^$ a-sssg^p 

%\ fe>cK vvmprijie pcj5itt"picc«$s*y SNR<! The posi-pr{H.exSJrsd SNRs for the lemi^a^h 
*uc dcpendoAf Oil the pstjcalaj tiansrmi poxvcr le%el used fot the ds(;j stts.'^jtis foi 

control ol vhe frnt^m^xt power). 

\Lm J( ^ s . ! \ Mr ^vu > 1 - u 

\ MS nJ <^ 0^ Ivl i£U mc. V lO dxt<i Kl' v i^. X hi 

\N ^ -ti^ 1 J? dj^is v.d \ii &it dt>%\i>\v<k^ dtxicaM"?; thv j ^ o> nxx> a Ji , ^ 



St 

reduced, uod othts <.i*U ^x's^v li. n av v ahio K scH^fxo hf^tft'^Ni-. h>i fV uiHiek bv 
dco*-i'5N^f' hv. nis5saH{ I o' i v-i^i t U? to^uiul x.i jvv-v) vomn?! she SNR Cot 

v\ i .n-^i 1 >,>\h 1 iu ■^M,-) N si> uk K( ^ <. < so^o^h „ n ^ m \ x{ 
so0|je 8t the imvenaom 

ii^l4\ The dov(?a^»sK, sod uplml <;cl5eM3% ^toie^ tk«5s.nl>v,d herciu n^v^> b« 

fotxed tnodo nperaticm \»h^ -shy y 4.omhMUoii and WMO tmmm hxii\K 

scheduled tor datsi ti<m5!inmon "C^vet & "chrn^rd"* -^hseh miy b*s & Im^ ««ktv iiiuQUo^ v v 
ba^d, a c«de chsmnei, ai^d s.o oft Sa'ond the schcmilmg ^vherav'^ prv.n^de st-htduie 

V I s s -^aO ot t>M\i1VN on !! Si, * X ^.h iJiK \\ <\ Jlv. s '\ 

oC rH fiO«it-pn\e>4ised ^tg^ols for the ^imiuai'* Eacn scb<;U(.k4 Kmm >s miotxncd 
%\'hcn to communii-^tQ ^\nch. meii») k us< (s m ^ dau 5*t}s^§^i bajsi-i^) m\4 
t^K f aiuculsi made (c g SIMO, MIMO) 

fl2IS] FIC §A iS a blocj. c'jAftam .ji bav <.Utto« IfU .ni? lw<} lenm^iK liV? 

^t^Vt•xM^l.>v^.' ^ pr<mdo\d 5 « i ' ^ n-i unt < \^ >!5'<.ss^< 

\iO 0 I . t <. s UM ! . A K M 



I !c ^. <u ! cdov*,} vM^f'^^-v -a'lo^nnc N t^v.^oo'** n>} 

m ] o 1) V. , ^ jnK>l mapping) ma> lie |^eji<>«ned hastsi osi Cx>«>.u>l fi^i\»vfc*i 

ItiltiS \ 1\ SUM** pK'uw>« K'*^ d^j-^t ^\0n Uv. < <.xo nM\ 

su?'l ni^ torn W data prot-cssitj SiO md ^to^'Uiis a \Uv?>jaj; Oi sUv^hd vt^-ti s v > ? va^b 

p vNond>K>r the jtJodulaUOB «5ymk»Is jr lull CSl piutxssmg jxalom>cd i> \ an 
t-hanjh"^! u'NpORiisc matrix Kik'i \% avaiW^,) MfMO <s\* f ll-rs^l n t.\t.-^Nir<„ in 
dcvivJ n. ii >ci iki il 5n u J JO MS o ' \ n \op j >h>) S<,n. No 

jccetvc the tf&r^muvd eigoal<* . f^t r«r v - ^n.5i ix> o<ii.h .i-s 3 is d<^1 «c 
i ON>t^.T{\e deitVxiuLaoi 0>B>.WD) b?4 i^Si-h ds'-QodoU.si'^ «.\ aw) end i n*^^ 
pcriuni^i. f 11 v.. sitis> v,ci»«pkmentafv to thAi p^l<r(md at mp^nl tut £22 * bo s.v,<. * v<.s^ 
iX5s,Hj>ihHx>t:} ^vnbojst imm &\\ denrtilu1ato?% 854 aie ther pt^^vKteil to a i.\K;«,t^'e (RX" 
MlMO''£*ata pitK'e$so* ^«jO a^d pf<x«Si*cd lu ivcuves om ^^i sjiose dita ^D^^am<5 

i.i^i?ipie^\fc^av«v tbvt ^x*l«nrKd bj T\ d&U psoct;»sof SH"> a«U IX MIMO pi{?ces&Oi 
H 0 iod ^> \H sktt titvovkd du<i k> a dai^ i!.mK 862 Ihc pn?ces.ST'^g k^mirai lUb 
Josciil \\ 1 mtVx dr «il i.x kw 

ll""!^ VttKiivKs s I s^ ' !! N ' tuiihci ^stimaie^ 

!) ii 5 l.»^(iis>5i S > T * ^ <.K >. ii u iS ' s ^ si'iKMi . i n ii'^h 

SNR h si ,M! rv^i'-^-s .UK^NOo- \ i.onboki 5>?s> iiv^u .s j <. ^ m h'' 
! ) sj i sk>«,XE\ 3n^ O^^ (1>^ CSl^ s- son** oUvji k->un ,1-^ ii s.i>, Ih J'^jH' v 

t 5 ptOssNi V (C JJ ^Oi,«,d <HO SV^ ihO iV^ffK'i "i H IV >. tv*^ pHKOSso' i»^>sf uUfcx 
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ptoc«>8Sv<J d TX M1]^40 pr^K'e^iSCJr m^'ciukitH one \r more m«.xi^4iton 
and trauss^iUcd back u> bf>^e stauon uplsj^k (o* fec»^KvC^^ chH>mct fht 

Ml^K ^ ! HH"* ihe report?^ dowdink CSX 1^ (hea proMdaC m oomwlk-i 

|122»| Scheduler mt^is* the tsepoUsd downlmk CSI k> f)tMtOsni T)«ml-vsr ot 
tuncuons sxich a<5 selecting the h^^jt ^et of termmal^ for dowTslmk dstti tfat)s*T>>s<yon 
and iji assigmng the svailabie u-msmissiOJi channds^ ^ ths ^iec^ed t«ntaaijl<; 
Scbetlulet S34 or<;oaao!ki S30 tn^y funij^sr Usje tiia iiepojted downlii^k CSI ta <l&mnmc 
Ifee coding m4 modu\mon s^cbeme to l>5? tssed foi esch ddtM. stream. Soheduict 834 rm> 
schedule (emunols aclitc%e ^gb ihr*>iighput said/or bss^sd oxi so»i« otlM?r pcHormaj^ce- 

Sl'O u^txl to' up SK a.ua tam^n Nftxon. TK Mi?*iO fixsot'ssoi SS"* n.>ct'5Vt. ^ tj^' larJvi 
fuices^,*^ the mi»duktoi sjjx)bols to pnavtde astieam uf mo4ul&«i<fti?\mK-'} vovtos^ ioi 
each anlsssna a&ed kw date tr^'^RUJs^un Bad> s>*>n.bol veelor ^vftarn n *ben receneil 
an4 modiilated by a trspecuve mo<i«kw 854 aitd itansntiUed via &s$c«£sted §njenn*$ 

ilMl} At base 104, aar^^siAas S24 ljureivcf tlie trmsmiJted sjgtuis, m\d 

n-'Ov'ned signal from each antet^no t«! pKn\i<.xl to a re^pe<hYe detns.Hlufstot Each 

StN viTivi piov vk » <k oodod u> a « k=>a <5 juk N \ ^ 



IIZZS] P«j eaob tmanal lOi .lc& m^i^' i<* ha^Kmit «.iua on t?ie uplmk t,'i.xnnf itj 
ujKr }i )^ ssnmf*] «fn»> the Mr ^\ b^le&i }>v omv tcmvml!sX li\ 

X'fvXk' 1 ! ! ^ SO! 8ki r^^i^ti es'i a^los the t\ja>i->d uh>dt'Oj>^ Ik " » nk 
i. i ^s '|it I 1 s ^ th \ pfovu >v « i ■'0 Si ^ 

<kn -^^^ hi. v4 )i ^ > >K<.v.ru IS >! IN ^ u \ ^2 vWnjf'i ^ \ 

s !) . ' > i.-si> ^ a dci 5bo ti s i».<-!it N i 'H-^ ^ <. ku n .'-s^. i 
OsfcH, ! ( it. be ioi each dvua mhx«} r.*' v'^sf - 'su^' ^Jirot^^t) 

setectet* tor dag traTismisisjim md thetr ss-*ignetl t^&mtjt&jOB <.^iamN'ss vnd t^a^s:*. ^>tt^ 
mte to? each d^ta sttseam ??say jstla<fe the date raiss mi coding and m»sii}stK*3 schctn^^ 
10 fe& ased for the dm simimi 

p!■^^xKk^^ p50Ci.«<5S5d dais mdK&ttve of the &cliedu.k lo oits? or mow miHi^ilatois bw« 
ModulMoHss) ^ tobc^ $,oftaiuon the procc5!.sed dau ..aid tmssmii: tJ\t upiiok ^cUedule 

It !i! X s ^ >N Si 'ji i'tn<> in \ \t\c-\-^ ^ R 1 ii 

no<.<.^-i>r tv'\i 'PC dm proc<s.s{>oi 5s|>j rx<> us h i| n' i sk Oj t'\^t 
itiAttUAl i i ^>)'>, whjch i& thvft piOvide4 to amUoHtt S?0 md u.nc*.1 to ^ormA fhc i p.^ik 
tm«ssm&m>iR bv lbs t»«siBak 

In FKtS S\ and bF, <5chedukj 834 sho^:Va Ixtng Impfe-mcmed 
bajic ^ution i(H In o^^i implmxnumnh. hchi4nk:\ B34 may be u^plcmcmcd mAim 
5»omu oJhes desr^vit of MIMO-UH>M sys-km \W (& g„ a bas<. <iUm(m tontrolJ^-s th^t 

{UZ7^ HQ '\ ) o V . V j^bo<^ uk' s >f ^ Ua«ss«te k<0 I 

{.kmty ^iai'uuut>*t oTiu * <. .v.' <fc i-^ u'k \ x snjtjujr pottsoa of .vis. 

104 n nU*^ ,1 s n n I . K^i may <u$c be us^ed toj the 

nn'^n sKet ivrtioj Oi i lOj tpbuk ^femisHusj^ 

(I^^Hj I^i'^Stri ie-' Uix *^00 ^ \ipabk {> p-*. es<-K>>-'- r^uit p c J v.stsut! 



Irm&nMtt^t nml *^00 includes (V & IK dau m^ctf-^hor H that tt,'*5cn<t.s £.iU j^toc«i-'<s<Lv^ 

11130] l» the eml>csdimm 5:|)o\\'Si FIG, each c^anad ikU pnjc«5s!»«>t ^U" 
ii^cJiJdes cncodier a ehatiiid mierlesver ^ 14. a sj-mbol roappmg d««<Bcnt 
lix'co^s 912 co4o& te ttsforsialioft bttj» in ihc reojivcd dsEa stream bm&d on s part^cutar 

based on a parti ^^lar ^Jtfcrj.ss'VJtsg s.cheme to pmM^ dsvmuy fbid N)tnbv<l aupp»i>; 
ekmest maps ibe mieJe&vcd bits mto modiilatioe «>JBbo!$ for t3fte ot^e or nK ix; 
iraJTi«>m?:s5C!ii chamjeL ijs«,a for haamutmg the ditta su^am 

C133tJ Bbt data le.g., iHra of knoxMJ n * ic^- ^> ai ^ < $o x' ^ odtn' obo tsruio'oxca 

all Oi > (.i^vx r >ho !• Nil '-Niv n I ixnuoK <■ ^v<. b * i i ^ i s 5 ;s ^^.k" 

As isfeowu FiG the codjj\vi. jrue.kax'M^^, aad mfUa'ation ipi a 
crtmbJnaUm tiietgwf^ isav be- atliast^jd bs?ed ot> thss available CS! (e as ?ep!.'ns*d bv 
t^-sc irccfvei sysims). Is 'me ooto|: and miduMion <^beiBe, atkpUve codj«g is 
icnit:v^ by 5,m«g fl^ed basts cmie (eg* a me i/J Iv»bo e«.xle) and adjtj<5nr»g the 
puiKiursag to ack^w th^* de«ired cod*. m by tbe SNRs of iht 

UvmMm^on x^hmmh to ti .^r^irtu *bc .iiit.^ Fov- ^b<^ horjf p" vi^^rin*: be 

M <.(i i i, . >i;tL too !»!5que tn'i\ =x y^xl iM1k x\o 

<\ V , >> i r(td>.nvc < ritrt sohablc r$i>ni.«e ofthctias'^mtrafd 

d.x V ^tiv^an^., dt.' Jt'd ii> i5i -^he? de*<nS iii'-kw 
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112331 symbol uiappnig ckimit yio can b^r deaj^fted w |;trjj*p ■^ict?, v?r uU^?ik.ivexi 
hst** JO i<ytni ixotx-htmry is-yxdioh, i«;d mdp sj^xh mm hinax) symbol io p^rsK m a 
■'j^rjsi . on<;ic!]£snf>n vOxr$S|5oa<iitig io a partrcylat m^iduUnoij voheax'^ leg , QPSK. M 
K^k O \M 01 &omt< othei scheme") :ieiecteU iV lijt dau strea^a B^ct mapped 

L \i-nnl di * ^ n To ^ votiK^j:* (ind r t\iukit<r^ v ^v."nv^ v;<\^'-* da\^ -is ■^<^ " 
V Jh'^V 5 KiscU on tlx V \..v}L%l>A CS1 

112341 The mmluUiion s>>mbol& fmm TX data pfm*.'e<5sor 8l4x sjj? pnw^ded lo 1 X 

sucaim from Mt> i-hstiiiel data processors and dcmul{apfc,\os th^ leosfjvcd 
modvJlaUon symbols mt© Nt sjmM vecuv sts^ms, Vi thsoisgh V\t, ane s^ytnls^tl vecto? 
s.tf<?t«u for «rach anteiiua u'.ed u> tsimhmii dat^i Csch wmbal vrctoi stream is ptovtded to 
csp-.\n%c' nk>do'^{cf ^t* the emKv!tm^?ni shown m FiO «ich me^duklOi 82^! 

P..\^| < . ' .OOW N V K . v\5 ^v? I>S < 'n, 

doi\taj5 icpx^-'t.it'a son ijr .vk' Svi.' a> js * v>lnK^I< u--u->^_ 5he 1 s i li*rr 

ssU^^hantKis {fs g,, It?, 3."*^ ,„ , Kf, ) an cmbodimenl, for c^^h s>i«b^l vcctot 
*.oaveftcd to ^ OFDM symbol, t^olic pxofi\ g^aeraloj ^4Z jie-pe^ih a porUon of th^ 
nm^'4simmi repjese«tatiOft the OFDM ^>mbol to fomi a 'Vaj5&mi?;>s5<>Ti s»yrabor tot a 
speciic ria^jTi&mit mtenna, Ths cyclic preftx sjnssjress that the tr»mtm<ision symbol 
tmxns n% orthogonal propsaaes m the premice of mulupath deisy ^piead, thes«b<, 
lOving T>erfomiiincv a^asist ^kktetsaus |><sah -^Otscts, tlie iiupfeftienlatsosi of IWT 
^s<i< o^^< \ ^^-^ cycik prefix gertemtos 947 u know« jt) the art mii not cbscnbed va 

tihcrs quadiXJt.i.jv modolutcs. a«<? ypvoinen^ fyc analoii a^|jnsl ti^ provtdc a snodulsicd 
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tr^'R'^mjiim J are itteo traissmttkd Itom a^mma^ S-4 K> the ^^erauuk 

oi SO! C)i V>$h>' OTi,i \ton rtosnosr 'X}u- <i> m s i 'sVii 1 

V John \^ s n Jhb}- C<mmm\c&iimh Mig^^mp ^hiv l*-**^^ 

\,uii iM\l Oi p^aual CSI to provKle mip?o%eU pci1*-s?ma?3cc \e f , btgh UswHg) ^ ut^ ^ *iro 
ulhi,r oisdina; ss^d »i*Wulatloft scheme's asi? <iescnbe4 turvj ect.=>i1 ihv. 
aa>rem<?ntoTjed ?,imt k^piicmm Se«^ :Sos< <}sJ/a2(>v4?^i, and 

09/^5fi,'U^, and m l> K Patem Applscuteis Sea ml No. iWTtKO?"?. -^iJttti^d "'Coiliog 
Schema for a WucJess C^iBumcatiou ^y^tem/' fikn] Rhm<sry I CiOOL which 

^uP othct co<lsng iKioduUtm &ch<mu^ Tuay also Ix uae^J, ai^4 iMs* %m\m t'c 
^! u^fO it the aucntxC^ 

\iy-*}\ n iXsifli i . 5! u<! ( > M > ! c V 0 '!*Mnn(i< hi 

lOtJ }o FiOi!* \ sfKi Ml >vu' so u * - mav aisso nsui iht^ 

a«tcnn&$ 852^ teisgh 85.tr, 8t5<l &e {^«v&i signal fmm eas^h <nkn«d ^s* ioru.^ ^ 
re^spccmtr Jefaodttlat**?' 854 twhich is alSiO ssef^nred lo a ta.m(-^T?d pioces^sor). Each 
aemoduistoj S54 couditjoij^ (c.g„ ftltm> md smpMfe*^) a tvspe'cuvc imjsv^d sigt^nl. 
d»v^?iCotivt;rts. the oondtttonsd sjjp&l to ais isteimedjates feeque^^c^ or IfasNeband, and 
Oijiifem the dawucon.v<;fre4 siga^ lo pjoxidc data s^pl^?;?. Each d«mtxiuktor 854 nuv 

llZii] Larh dmt»d3iJ3«r ^ < >i !.s-!os> compkraeulary U) that 

^ hi i ^ in 1 r>i\k -^so? !5k^ a t.'^ Jj > ^ ■)! ^ i! >? s? ».> ^ n n > 

<. > irk < >u A\ <iM>iM ^onciN ha<, \ > >k> ^ tssIuc \ 
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ss'jblsu! pmiMi 1h« \r i-\Fjlial \enor -Jmatq;* ta>w the v**^<.e^s<^r'- of I) 
ikmo&uUiors (hoa provide*.^ to ^hc 4 iiaitip'(?\cr >vb dvTuU fl$?\o\ sivK i s\mh>i 

<k(.m{ > <:\ K ^ i n \^ \A op fo \\, \k f«;v,v \t.H( v,?ijio-' stiwri'- jx>t *ho N\ 

5 s>!0 n ««5ed 10 peiCojfn %tlMU pstw5S!iig for 1% iwen«d &V ^-^K^U toi s-^xh n^^^ue x> 
sul>ch<nfiei groiip used lor Uatu trauMmsK>n On*. ^attJLl/v|> kv-utre pK>i.cs&'«i my Ix: 

<;|^&l?al^p^«.e-43.mt, ptocv,sw ma> «$£*J ta perfom the MU^iO pixjcesMfta lor <h 

li I. -x.t.u\e<. SsR >i t-k"^ u hi. t oast Hi f ? >i !S vsks; o sK^s^t cji c 

s uh-^n.' ce- horn .he oJjt' sigun\ "at s| muI i> uvC'^sttisi , m x i»esftmed bssed on 

(MNiisB) tecbM^Uu A fell C*?l techiJK^ue, or t>ome otic^ <.>.ht,ic^v is4><v<. 

<,h&oroO to jrno-orric both "cros.^talk" imm ihL csther ims^&n^jtsBa suT&^h ^u, viv,n a&, 
infv s * iol sn n v.''eu(.e (iSI) 1 om a'l of tlx lr-jttvmii;{i.d m ^ - v. 'o lispmion 

p*|u4^«:t lj\fVlSii-H Jv.M<>ioi. oeJHKk coiLwU>ct iU<^l t n \ i\m<\ I J\] x 

l')|0 f Cs ? O pKvtWi. sf''-*- 'ts'd s\ XAh s H s \ >^ \n \ \i 

.e<.<)'^^K s \ !)1 A ■^i\^c>i \{\ \ in T.Ji iti,t.Htjevi vxirht^ '■s^ m a <^ i -> ' \ 



t)0 

^ a^vuxd dita xtf^-vUtt The S^JR c&uumc m^v br 4enx\x^ a?sc«boC in ^b,!^ 

jv\m^r-a ^vmbois ^n. uxtMcted *a>a psxutdtsdtu a RX ^>ioc«j!.&or 1020 
[I24^i ^ ithtn RX tUla pirsce^^w 1020, & dsmodulatfou demesU as^voclt^'^tv,N 
e^oh iccovenjil j>yinbo* m sccoidmce v*.ith a ilemodskntm scheme <e g,, M F^K^ M 
QAM) u-^cd tSiSi s^iBbol the fi^)siT»t?!er «mt The UoMOdiilsted ciata mm 

ikcoilei The <letiKsd«k*30«, sjdmedssvmg a^xi Jscoor-^' .=>-x porton-Bcd 

o !u i > data itfsam decixlci 1026 tap»fse«ts '\n osttmste oi 

J2^1\ no 'OB >fe ^ hl<3ek diagmn of s rec;^.v^^- o^^* UM'Ub o.;^,^b5i.* 
^.^^ko^e-iUMJg ti^o *4«cas>&ne cancellaiaoa nfc^tvcr pa>ics^mg technique, Ivvw^sves uns^ 
UMJOb may <s!so bt. «!$v-d for die fecssves of base &Utsan 104 teimusaJ lOo 

l^e transmdtsd stpak aa' mceixed b^ ifacli «f ^nteans,^ 852. a^d Jjf tt-ceived 
sjgiial ftotn cjk:!^ amenna ss KJUtea £o a ^<><;peove cfemodiilaion $54 liai,h dvmodubior 
f fijcmesj & ?x^|secuve ruemd sj^ial aad pi^vids-s a f^tseaia of received symbols b> 
a k\ KHMO/dHu |>f.res^ir $60b RX MMH/dMa pm^^-ssoi ShOh may be u^cd to 
>! os-^ )0 Ni .Nvod N'v ooo' n < k :i.;i\ {too vf.<.p* m<.nft t<> •.ix^ 

^ \* ' ^ K,' Jv,s \ K ^ it N'V'mM* 1*>J tixe Nj, Itequtnc) stsbi.hai»>d5s die A-ds 



sugc for <im:\i t4 the tfsrs?mjtte£,l ^iignah to Ix^ recovered In i*iVo liimsfmit fn^csssmg 
scheme mc m6,'pem¥st data streuin t^i ti^nism^U^id oh sjach span.!] liMv-hAi^jK" oad? 
f\{.'vsj3os sjlvhvsnnel ^'ua '> For this ^T^ni.v5«! pr^vci^sing s«*5emvs, the ««mb>.n cf Jala 
vMo.N } Ji I a.<'eoc\ s'i.boiiamos {$ ^'qua;! to numbe^ of tivin-iifntu^d 
N ^1 < N \ i ^-^ t^ual tO thv r^vi^l^^i-i o t'^^js.mj i^te^r.-^ <• \' h> d>u 
injN-^^ » jvlvcn '^ux bs? aU or i"*} % Lh. * k, K'^! 

>124^ h<u.h uxoi'vej p-' ts<>mi> MvU^e {OnU ^fNvV^J t^n .V K^M I^Whr 
.^isKKks? 4 channel MlV10/dii\ |-^>ovN?f>r Cysp'*.^! >o jrtalcreiK. c«.vcK4'» 
H)70, and the ia«t s.uge 1050s kckulrs oniy chaand MMO/Oata |j;x>cics?ot HhUn K . 

ijnd pi^-esses the iSa received vector vh^-sjm tiom <fejJiod»ktons !^54a ^ix>ogl? 

854r k> pmv>de ^ d<j^fHk\l data stt«am tor tl^e fii?<t tmnsmttte^i sie^isl A«il toi each of 
die ssecend dnougb lasi siages lOSdi lha*u^ lOSOa^ Ite i,hai>j^el MMO/dau pruc^sssir 
1060 fS'i dut stag^ md prc<:^^s?^ t^odilj-i^^ ji^-mbol swt*sr :st?eam<^ *tox:;i 

ihc mterlerance cimoHer 10''^ r ^ - i ^* ^ ^'cn%e a decrodt?J iau ^ti-e 

pK<oe?^oi l<M> ^dii^r ^srs-mcfev i^SI the SJSl) tor the ssssoci&ted tfaRSsnjfssjon 

chaaiiei. 

Kccn'vis til? j^vJiAvod «>u\boi vccirsr ^teaa^fe from N« dvjmod«{<s{iJis ^od tu 
tSvjch of ihs second thRHigh ^sesjond-to-last stages, mtcrfws^c^ cancdkf 1070 rec€ix'C<N 
*ho \\ modtficd symbol vmor .sta'oms frum the ntierfei^wc cm-eUei the preceduig 
v^tagc £4kii ifiie^icicticc canceller iO'?0 d5i>o i>3eeit%e:s die dec^ide*! daiai s>trea0j fwm *e 
ohiniiesl MSMiMasm pwcQas&c 1060 %vithm the same snd f^ssfonas the pjoce^'yag 
<e g , v.*Mmg, tT\*crVsviri^, aati mocKiIation) to d&nve \V remodulsted &ymVl vectas 
s n vite csiiu-axe!^ <«r Ac Kt tj^v^ntitted moduUtian symbol sector stix.isTO& im 

>ho iwxK^v.^ s Hxhxnooi giiOUp 

11251 X" N cnkHlwi<5tcd s^Tsboi xecioj stream (lor the n ih neiaUon) ais fiijibef 

s) V i-.^xs-v. diK ihv. dei.{«d<,^5 jvir*^ t-tiC tui I'hc iVxtcs I »it.kv<. \^ ^ n *h 

^.ne^ vtvioT fxi'xi o*5»tm<*ic i i.ot^ipi»ueat "n tt?x^ o ihv" nx\"Vi,c ^j«Ju1s due 



lite deccsJevJ diia m Uhx -omj oic^'Hs toi.cJt,\f v.> )e r t^nu! > (.rot v ^ 
I t<.> ?(ie modsBed ^vb\W v<.cr(« ste<>ms. r*"^' h Mrg <. co Knfe ir^j - 

V<.h5Ki. ijn.' Cot A'liievmg Veay Hi^fe DaU ilsuj^ tnt kit.-i Sviaucusg W'jekSfi- 
h xunei, ' Pi<x. ISSSF-9S Pj&a. M> which is* msotpo'-atecl hersrin by tsjremsce 
1I3S3I iOB '*htm'^ a teceivct ».fetKtus.x» that tii&y be u&etJ m a ^mu^Uk'TftsKd 

ma> hts opE*uie4 w ^x^>v« {*nc (he iransisistt^-sj d*Hu sarfeaj^is md to pmv{ac the 

\t ^ii •> i I } . n\ t , ) > h<. , 

m A ,.o.'jttj|«.ritatiswy manner the <kmalttpk^sg piSiJon»sd <at ihc tf msiBiaei ma 

mrnm. 

,f'-i.t.!\ed )Ttru)dgtd'^ \nix>' "^eUOi sc t\.r«N t <^.c^ Kt.c ur pi^< n too 

> )k^^ i mix ^ X ! s I > 1 !<. •> <sh k iV 

V ! a OVt,d aUv.y,v,iU) iU tilx ■!>., V Ui ! ' it^ >. J i 
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asid ^ch fskge ma.) perform rht c.n!vV^\»t!iOx> oi «ik Ties^nco comp.-^.\-ni- *ic^(r all 
fin the drf^a •^*iv*siT5'> i- n't"""! \\ jk^^s « t.><h{f. Jluos; lo 'Jk <Ajx:h«tvCU>je ?j» 

i he h <s \<. ^ p^^^si { j.fi.,^ .vc> s\fti> fe|>jnsog h^ok <^ vsmutcx utu 

Ot'icr Jics^i^'N oascu the iivhrnque*^ fj^^eat:^^ hotea^ arxJ oioci v\<,i\'es poce^i»..>§ 

[12571 m CSI uh4 to ^doci ite ptoper dars rate aad ihe coilm^i. ^tid ^-H^dnJa^K^u 
fichsme for «aeh wd?p«niieTit datg si^^eam ma> coaipsi&a Miy t)pe ol .*^sC>Tii,nior ts 
rndtcatne of tfee chsisctetisuci »f th€f eommassc^iioa In^k, The r$l a\^\ x' <.o.i^::o i^cd 
eilhsi ^tall CSl" ar "()ai?ul CvSf" Vanyus type«i of mfoimsUoTt imy be pro%idei.l sis 
f>i f iuaiS C^i ^o^d «!03>3c exsn^j^^es arte <;^s«c»i>H.*d bo'o<.\ 

<3s 5-be ukio oi Ik s^u^J power c\c> .ho oiso -lUi,* Mvic}fci<.Si<,v pov<, t S\a is 
iypic^llv e<-nmai«?d v^>^4 pK>stdcd foi wch txa^Mr i&sn-^a .sx dso 

tr*ii>«!n\is*^5on ie,g , each ttammjt d^ta srre&mK although m aggregate 5Mv ojav vO^o l>o 
pmMded tbs a fiumber of imsnjiss^toii channd's The K^^E «jssuma&* n^u} be ^u^atuoa 
to a v^ue having a pariseoi^ ijumber of btts in am rmboiliiftenn llj^. SNTl c^uiuate ?v 
i^K^ppfi-d to '>xs\ SNR misx e.g.. «$mg a luofc-^ table, 

[13591 In anolhca v-usbodiaKst, tht? ^Mial CSJ compmes ngnal i^o^ve? and nojse 
ana-irtarfetcne« |Knw«rv These m'o componenis m^y he? dervt^J and 

T^iv vu'od h-i m>mmBSion chaned or each ssst of itaasiijs&vion ehaonelsi used f^r 

W^wl xroTVOi.i,! ' o ^ s!„nJ \ 'v- i >\) < 

^ ^< ,C unt kK'nce jsowci TiCsO ^s, ;.vV i'o^'^. ^ s u !\ sfo .ai 

w!< > ! <'n»^i\i<:> on clujv»\i o? a set ot tr.st^sx'Of^^.son ebAjmch used foi 4au 
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and a h&i mtotj-erfooc poweu t<,n oHemihtC ^ntofv'^oRse u-7tx^ "^ax^- .-^^t*-^ wiH>r 

the noi«se-aii(i iniesicrencc <.aBipoBeniN tr Ictni (eg, x N ^ CvJ-q^'* e\ cnu-^c ^ 
Hje ua^ismittef umi iruy th&n pss>psd\> combuw tLe compoaeitif >3ji<l the rt> so 

the *.paUty of ejicH tonsmt^sKm s?t*anad us^ed for data miv{«im?«»su»n \v g v.hc pijNt- 
p^Oic-s&ed SMI tor each txansnytteddm ^traam, ss reecn«id iweiver 

M y&t j^iMiCi cmbodmiiM the p*i<t!a? CSl comprises. & doKa i^itc j.ns.'^iCvHu? 
fo" each irau^mil \Uv im ( aax th^ i < a^nussscsj to tx, L-sea fo< 

^tlStv(?>Js till.} 't*' ) Uttl ^ n i >t ! ^\ U s I ,U > ! n ilSXf t i^H 

01 *v I en So <d<.ri ) u\i K ^> ivsvdun » oo^ ut Lnle, t'Kli t.Ji-^f!i!\sioxi ..kr t \ i» 
dw^UY *vvi}<*iiiU!js^0B ch^i^W The identdied data rate is nxjo. i^- o>i the 
mvi\rau.m d^u tste thssu: in^y be tt-ayj&mtned os> tetts«n&&joti ebajuj*;! tot jVvijur.'C 
level of peftommT- i V tkis i^ic tsjay he tapped lo md t^px^nisd hv ^ data t<ite 
iiKlh v^v**s * I'^lUK x\ hto^) may be dlsciismiv coded Fof example, it uip n>) -vn ?r ■^o'^sihL^ 
d^v,^ vuvT^ ^ V. s. it^HMitfd by the tEau-^KBa^fi Ioj each traasffa? .sutc tl\"^ a i bu 
vahic ma> oe n^td m r,*pmseiit the DRI whesfcr, e g , ixsr>i iti&v fedicatt, a aau uk of 
^cno a e don't u»*e ihe isausmn <trlt«n«a> ^d 1 tJuou^h ? Ixs used to jndjcak ss\v.»^ 

0 {fctoii d M rfk'^ a tvpvai ' ^o'crae«*<Hior! iH' channel qmhty measorcrments 

> \ t.sau f!,s\'^ Mi f (V. v.Uiii:<i. 0% i<. tH-» DRI rastd Of* 0 «K>>K t h- 

1 ji-M^'i'v*. «m* > ) ! s <, 1 t*MOis v;a(K>^Ji~rM'^' ,j v un'^ u")?^ iP 
omKM.M todn Si -ij i ' u hv 10 be ij&ed lor the d*'ta istmmn ^ydi diat ti'-e 
dj.\*jred levci of »V^oom■^ v^xsxl 

[iZ^^ Is \s^t <vno;^ej embadunsfst. the partud CSl comprises i dttn-^ xs^ua^ ixika <> 
to-apv^uvida? aieaNUivoit|Uvd;vtot aij*ii^*>mii.&ioftehasnel HiusU\ > 
o-' ai)me oUti quahw measc^^-rjcn^ iot Jhe iTanstau^sMon chaBBei (s l . sco i l 
\eponed >> JViN. SOT vc jne.. SfUionti.' v y w 1 "^efc ^Ufi moT»5!oirx5i ».>'^ M->t q \\hi% o^ U,^ 
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hnk cattmi.^^, at^d she UjUs^sence hsiween the bs^t sop^.jted iKira^^axnieju ii^o ttw 

more mis, and ih<. xixiJuMuiAl^ttevencc \^ uu^ffeG to op^^jjenvj ^'"e di0etrniu.j{ 
jndTcator. whiCh xhan repOTt<sd, The vjiftoKUf il 5uJk<k^>t u\j^ stsJi^av. , »> oki-ease oi 

\x o5 V i-fi >v'"^ Iht, it-ftsgiue jK<.su5Ci< i. i vS «, u<nNn ! s.c* ^ <xfac*d\ 
onsinx^ tb^tt >^jn>rs vhe diffmnttal ludsca^tors and/ot etwiM«it& tCi,ept{ot> the?* 
Mslicsstctrs d.o not ^sniinsl^sita 

IIM€} Full CSI toclude* siifftctm charxtrnzaaut? g * the complex gam) acm'^s 
j^c- vntjtv -^v^i^sm basdv/tiia- (i e.* each f rei^wacy subohaascB for tl^e propgatjon pJsm 
Iviixu'cr oach *r.5BW*-'mme snlejma fair in Ihs x N^ cf~;5i>»dl 

Ir otv' >."'->-.>oonxrt ihe $uh OS" ^^>^■;^-!-..s^^ v ^'ts5nu\ies Vila's ?fn oi> 
a MX iOft thn Is, uidicaijvc of, at g<quj^^le^it: to* SNK loi v.>\in plo xt SHK fv,>sneo 
f^*o-mnon xmy a data ssidscauon per eig<m*u€>de, m jftdsvatson v>l U)e voa>n^ 
tmdxxUtxon scheme to t>s u-s^d per e sgmmode, the ssgoal md ijjterfvt^no*; |?ower pet 
t^stumcJc ihe Njgna to mk-sl^ieuce mist* pcj ssgenmode, ^nd so on Ifee jnformji.ho« 
d-&,:ri'-)e'o anm;? lot t\\& |mual CSI also K ptmntissd a>* lbs SNR rcku>d 

IHoBj H fenotho embodjmeat, Ihe Ml CSI oompmui; a mains, 4, - B^H Tlv^ 

m) <^ ?^we <Uicit'ni Tej^j-escnt lUon of rhs chatuKi ie,g, kvcj »us ?»a> he lOi^i^fod 
n> tmi&uat the Ml CSC for thts iieprrsentinion)- 

l\Itt9} Pmeie«hal updak tv-chmque^ smv ai^o be ased for all ol tin. ixxU CSI dm x 
.vpe?^ Foi example, diffees^al ijpdate^ to the iull CSI ^.liaravieni^utfr may be acnt 
por«i*djCAll>% when rhe charjBel Ci\axjge& by some amnuiit. md &o on 

OtiKj ^OijMi, roil or f ii^J ^=51 n^av oKo be used .rd .ae \v?tbii^ tho ^copc 
<. U t') uo^^ 'J^i'CTR'iaS tiv tul, or oinu, i.Sliuc>oAi suu! < ^ <^ j^.u 'n 

o-es tOU'> xOvU m .V ec ys>.U v** ^H^f jh xh x>\XKC\'<mii ot Use ti yixo i > vs.Kh 
^.he JessiioJ iovfl i>i pcJi.a> asKC a^-bicvs^d io^ ih?, kjftiwnu*ed J,iL,^ tluvn^ 
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11271] The VSl mav K- dctts^U c^j the n jnuK ^ h> m<si tra-sni nt> 

umtuntlrci-vned .il usi "ij^^-no? uu ^-^o iL,jiibc\ltrv>n f v, M n a n -"^^ n i. 

ps\-)t >K l«deJ 3i-i <fK j'lit'vT^i.ntei.I ^utwK ^unut'-tUo <Jvii?(.>n s us ""^^ i n bo 

{, ii- O 1 s V \ <A 4 , I'Klvi ' X ? n 0 '< 

lir^ .5! m lu e? hooju^u 'h^ u> km > ^> 

qu^sty i*t ihe uplink, ^vli^ch maj b%> estut^mt bsf*s*l o?t <.ip^l5» i*. g , pjioi 
£MTibmjlts<! mmi ^lus TCiiJvef tjmt The pilot ssgnal"? ij:ao5*miml on th^s upltrik wi-^sld 
then irprc^^ni atsjeani^ hy %vhKnih^ irm^s^nttkr mxx cotsid sa»tj»ia?e it)^' CSI ob&c-iv*;^ 

d cu^-ts ^ctx-vi, bv ! ! <. <..ao.niyr< |, hs i^x^ 5 >.s.<ss ..-^ v^i>aia<„ 

oo' ' vah^nnoT pux^i-'ujv. thai ^ vj> oHe feedback ixwt-v, ^ uic r { ^nd. 

veshujqw*^ Sot>«e of lhcs«^ tcchntqiJe^ s*"? descnbod m ftse ^^^]to^^tng jiarenus which atv 

* V S f\l nt Ni. ^ ■'"^>v.iS ^HJkJ '^>NkJ« a 0 Wtl.ud i<\ Ov,k fiiu. ^ 

'^Cv^jvoi. ""u > c '^^s'h Loss a CHM*^ Commiinjcation *?>Nts;mr 
Q«ab^^ u <^ Spi:er.U i^pcct* um ComrrumcaliOtJ S)sita-, ih<>ue<.^ \Uy \ 1, hKS9, 

1993; Mid 



v.<.i > K t .^t upsJares lUC -seu* ki^a v>n U?e ot j ^ "^aiuxeo. CSl As eic'-tirpls? os: 

iheis>e mav be iipdaiijd at a loxvoi jaie In mm&s. emKidmmit, the CSi ser^ i nh 
i;be<rc is a change (e.g , it tlK exc&uls & jpaiUcular thj^shridX whtch k v 

eltecave- r&it kti t^jt ktsdback whansd Av an example toj pa^Ua? v^'^U the i^^NHs 
n^n V s<nf >i3ck t*? iliitesxjsil^^tlv) oniy w^eo ^hc;^ «. hinge, B*r an OFPM s>>ilcjr 

< v.^iu -X ^Kk \> i! N < I J >. V* svxK n u-?ne r<"^ *Hhv' 

s > i M ) S"^ } > <- b 5 iM % W i M u u V H h 5 ! s o M s 

i w c- tad Onti va-'^tvs'im na' k\(b>i.K s c <^5 i> *evOx^.5> 
u *-bni< ji.it ^ k> "eocv tho amaimt ot data k be k4 bai,k ioi i. &i v. 4k> t)t. asvd xJiiJ rc' 
wirhts: the scop© et ih© jssfemoa^ 

11275"^ ^ a-'^o i^^^>e*> wf mft rmafjojj im CSI and vauou<! CJ:^1 f.^YO'iis'^g txhar so s 

and AppaA-!it»v- fes High Eaie lacket Oat., Iian^mii&stoii." Mm Hos^^nmer i. 
is?ignoc^ to the assignee ot fee pr^ni applicauosj, ansl m '*T!E/ElA/lS-b5o cdmalJOOO 
V >\ kah- Data Air TntSifacs' Spvcsfjcatjoti*. of wKicH aie meorpntUec' 

'> on v.^, v'l \sJ SvKv.5t!v J's t'i \M 1 i\ \'.o o^jjink \ ^ kv.bn! | it-- CsSv. !0o 
,vv5i-i M \ Un<. lvu-x.<-^!o iluk atv" UNOUtvis, 'ad hoc" 01 pceMO-ptrct networks ml 

11277] I \a\" ^ ^H<-•^i k-scnKxl C3U ju- >$. designed la 

rnv-vkroent nn i<nnJ e« o st nd nJ$ ind vks..$n-^ ioi 1 'V ' \, FmiA, ^ind omet 
xj>u\« A Kt.es^ i<v*m3Hi.>.'S Jhr ^'^rXIA sUnd-JidN meWe the cdTnart)t>Oo u»d 

\\ { T''\^ \ N^oducs .iua t le \ nd^ h mviu-u-- the «,>K t ^ System Mo>>do 
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Commumcsdi>»4. (GSM> stolml These sumkrdss jitc k*>i>vv^\ the d« ixnd 
iscoipotsiej beifin by fefhx'?^Gt\ 

n Z7B} The ckRieftt? «tf the Iw st.5tjoj5 ^4 temunulx mss smplomeutev? w iih i^ro 

lirr^ TvOan .^)uctM.> ht BUt^iU M>.^ K k vuuo ^ h > ! > > h 
v^U^v.n \| <i a V I (>i .wiplo i. . > <tct^^ 'ii><- f sii 'So k> jn^ t » df A^■nh-t^ 
vu^a>o? uj->h\k diua n\5T5sr«is$jO0 iiiS:>> ytfifosi^ieU i?*j;5iMi>n piogtiim i.M(k\«; sjxecms-d 0^:1 

|]}»| Hesaiiigs sre ijKluded herein fer fttleiei^e in M m locating csirtasn 
scctlom. Tlieise lusaliug are iK^t Intended to limst the sc^jsc of tbe concepts dcscnbcd 

t;!iv |viw ^I'dlcv! jn iht< art 10 r:>ak? o i n< i^iOson! m%.'ntiOi^ V<i~ox5.x 
> ii < « OS u ii vs<: t * hih Ok ^ ill A .^.vt, I 1 ' ! .d !. ( a-" 

ic^ ai ^' <i'n V Sj^jur ^ J ,5,.opv ot ?ho iuvoriUM^ liw '\c ;>i\ -tw . ^xc^ f c ^-^ ^i-^t 
i^nendv^a hi iv lnojtv^4 k> tite ovubcnteionB ^hown herein hut Jo l3e Ac^oidcd ihv. iCi:^ 
V oRSJStent wiitb the principles and novd featmes disobsed hei-eui 
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CXAIMS 

v.x«Hi>pi<nUfe 10 u>p> "thci-is to be >. V4-U.^tc4, 
8 evalu^iimg d>c per fmman^ o of t;adt Jivpc&esiS 

Siil«icH?ig one h-vpoUimsi fot ^in.h. iyequaK)- bsnd based otj the evaUmtts? 
S psMjsrmsBiee;; and 

scheduling th« out oi mi>fe tsmmals in tacli selected hypothesis hir U^ij* 

2 i^esptjcbve grc^up of une or asore treqijency syKrhswls* 

^ u V rrua of UvUm. I, wl>cts;m tht piiir^ity of tetmmak 4xc scheduk'd 

foj dnnnli \K da < u. > -''Ris^ or 

4, The nvthud ot claim J, ^mthcr ctns^pjisjng" 
2 f$>m5iJig vsue o* OiOie ssiiW^vpome&tf^ for «a4,h hy|K>theM!i> x^^t.visi wo.cn 

Inpothes^s c<irreH^>»ds lo &p&:3.ho ^%s3pwai^ of a pl«r^it>> of to&mtt vO the 

4 mt moa, i^srmtrijsl*! m h>i»othcsjs, and 'Vih«,rs?m me pens^rmasi^ of each syb 

%\ ^o'ncs K 0Y<iluat«d *^d one sub hypothecs ts sekctcd tor each raquesicv h&nd 

* The <rv»Jhua or civ^j»r -> rwdicj on■i^fts^<f^^ 
^ ! A ■> M is i. t' >N '0 ; s I xmujsaiiv in eacH 

4 aj !at>.»nn i ^sstgpmet^ts tot dw hy^NMht^sJS 

^ Thr ir^Cvh.'kHl c^xUpg ^vre??in ibe >'*i^5j>n*ng fo« each h>pt>mesjN 
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jdeistitying a mxk&mii a«te«na ;ir>d tenmnal pmr witij & l^^?:! mgfeic among all 

ssssgnmg r.he «ra«sniit mx&nm In the |jair to the lermjri&l ~m th«» paif, and 
6 removhig ll^e assigned irMsmit atuemia m%6 tmsiiji&l fr&m conaidemiian. for ihe 



2 a.*.Nt:iued th« one or xmm \^trmml& in each hypothesis base^l on a pdofity of each 



8, "Hie m&ti\od of daim 7, vvliei^.m tii^s highest p?jonty ien»jnai in each 
2 hypothesis is assigned a feransmii mmn& ass 
lowes? priority tcsMsl m the liypotltesiij fs a 



9. 1he meM of cUim fmm comprising; 

■4: 



2 dortv^ng ?t>atn<\ of stoermg vecrors to be iisc4 tu ^onemc piura;.;y of Ivajn^ 

fof the i^trfiy of termlMfe in ihe pjirticula- hypothesis. 



2 deriving a scalmg xnatrix to fee t*sed lo adjust tiMiit power for eaeh tenmnal in 

'1 hv. tneihoa v>f cUm I, wliercf?^ the pIm-alHy oi ^cr;uuKi;s a-'^- ichcuuicU 



1 3 rhe jr. uv->a of cLuxi 13, f onhej 



4 hv|?i(thess5! &&6 svbi.iu5> :he fJciJotjijancc ot each jsab-^)p\Hiisvi!: i& cs^»o 'ijic? <.Ktc 

4 o&(jmmg MgaaMo-mK&e-iiqd-tnterference ratios iS^'B.s^ t^n pjuceW 

It^. Ihe iiietitCHi ctom 15, \%hei^iti the .^NKs m fee pnv<.%?d ^gimk ait. 
^ deponde'H on ,x paitivular lirder tn \%hicb the %\pothei-«caI.fv t^rsmtux! <5}j.i^!\ ase 

i" ' ^ i ^ hoi. mi ^ \.n\ onv. (-^-v^^uu - toj n^^J n s ^i'v. i 
^ >e - - i ?^ ic^aui I dmng Ics ih® sub hv|x>th«M!s m det^rmmed 

' S method of i>laaa iS, whsmm one jjQb-h^tKJtlies.is ^ t ^tr fox e k h 

X: hvptv*hc^i<: a-^d \%lieKfm utinsmiued f^ignaJs Uom a lowest fuoftt\ i . o 
ln«poihc-st^s ai^' pmcss^^tJ m'^t «nd (smsTiattcd signals Mm a hjghesi pnotitv ti^um^*,^! 

\n \ } <. i ! ' N is ^ ! ^ !^ 



having imi-jfctence compOTiftj^s d»e to (he dccoi,kd data ;ati:ei«^ jipp{v\xm.actv 

-e? h«?idn the mput isigaals for assi stotiou <m; signals xcecived fmm %c on^ ot 
1D more t$in?iinji!& ui tiie hvg^^bess?; I:semf ivalwated asd tlie mp«t siynai«> for esiCij 
;5Tjbjset|Ue«l steratjotj are tij?? mo4tied signals &x>m a prcce^Hng iter4Uou> 

22. Tlje metfeiHl of dmm h whemn each h><potte5S is evaluated bas^d m 
2 pan an cbaimei suie mlormatJ0n (CSI) tm moh mmiM m tfee hyixitek 

M The ?ueOR>i] of i.i&m 2% \%'hs:xmn sfsc^ stn o% os moie it:t«.naL^ lo 1 ^-^ 

achjevs>d hy tlij? o«e or mom tettulnals in die Jvet fo? ihal tn^ue?scy basd, 

25. The ^neihod of daim 22. t.vkfcm the chaend st^t© mtonstauon 
S u>mpri5^e« a channel gaai lot each tensmii-s^Ciave ajtosa pair to he «sed for da^s 

tottw;^o\ .u>d x\h*K « t» pim< i\Y of ann ^Vfvvov .^t? ux^usm Ued &i ihc d.ient««ed daU 

4 :ra$B«> 
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21 The tTieihoa <>i eiasm iu^th^y >.\>mx>ri^io.ii: 
2 acEcroy^img a a<d}«g j^nd uuiilul'iuao schcn^*? ro be .'see ftn rac^j v.Uta 

be txan^niiUed uM wh^tn the plurality oi dsta str^&miS are pj^xx^sco t^e4 the 

2 tor data iran&ms5*50« ox^er a |jl«raht> of ^-pattal -^ubcltarmtjls. 

2 %USO temiiajds each hsvtng MTsgic aatcnns^ to ttjcetw a. downlink data »msiiu^<.5on 

^ U >j rocixx^ oi e!aim I, e-sch set ct miUtipte letmissK jnoludcjs 

^4 11w mctbod of cldxm L &c ovaluafeB,^ for ^ach bvpothesii? 

cowjxitin^ aperioimsuicc metijc for the h>jH-^a^<;jstN 



'Ml 

^'^ \h< nemosi ot vU\m 34 s^hssvjn the not fo in.in< c mota >i *uiKlK^n -^t^ 
is<.t ' i' o \ i n \%1k, ' K< no - I lot .%>ch 'csnii-.tl jj* 



Tils method oi clmn 34, •^teim f<sr €sch i? ^uv-Bcy baii^j th^. h>*|>oiteiv 
huvr*^' xhe best m iorriai^oe mctj !« ts sdc cied iohs-daJng 

xhv?4v\ .^nd whmm ihfc ptfouty of *?(jth lamiml ih dete'^mued o^secJ en lie o«a ot 
4 j^-o^ ftieijic^ •'^i^ntafoaf foi the i£\mm 4 



SI 

43. Th« method of cUm 3^, vvhcte?ii tJie ptloni^ of each textjusal is 
2 determined h&sed on oxat or more L»civ.'>rs mtuntdiiKJE for ihe teftiuod aoU ajsj^tJcujtevj 
i^'dh t,|Uahty of s^emce (QoS). 

2 tsiilizmgorsliogouiii i'> . K-!K^ ^' o -! ' . ^ !^ <Or))M^ a t^x-jhod for ^sChcciuhKg 

4 ofp jng at le*iST one no^ o .nt < ^...^h jXXi^'fk d.K<^ ^k^i^s.m t-vn^n .ox . .kU . ' >. 

fkjt»t5u\ o." rt;<.MOfio> b;«KK. whesvju ecich jiet mtiudt? «>n>? or more i.eii>iK>a]c* aud 

cosresjpf^m-y to a r«;<vpec?i%'e grtnip of oae or moxo Ixeqii^iscy subchanaeisj 
8 fomiing ono or more- sub4i)'poi:liese!i for each liyfothesis, wherem each sijSv. 

hypothesis coii<?&pojids uj speoifk aj;s}gT\meiUs of a pluirslrty of {taasmit astentias to the 

ovaloatsng the p^frlcuitmee oj>ai±L sut>-h>'|x)tiiesis; 
12 jjelectsi^g sob--hv|?$^tb«si^ For «aoh fT5^^uonc> band b^sed oa the cvalasted 

perfbrmsaoe^ Md 

14 schodiiHftg tt>e uEie oi mosc U'PiHtuK ij> (\Kh sviected sub-h^pfjthesis ?*^f 

iluwriijfik dats toismisfjssarj on the com'spondsrjg ftxjqueijcy banil 

*3< The method of cisjm 44, wheiM» tite "^valyatksg for each s^«b-liyfiothc!>n 

delerraimt^g m oversli thrrmghpat for ihc one or more termisals m the sub- 
4 hypotbef^is based on the specific st^teima 8&sjp\ments* and 

vvborcin for eacls fi^ucsRCj b^d tlie $ub-hy|>otii6sis witlj lije highest thKoughpui 
i Mseieotesl. 

4<,t The of whcjtfui ujk .^tn i^' \- ionjissd. ml 



plumUtv of tre'qucncy bai^dSv >vht.jem cisoh set jncluik^ s p1v?raiA\ oi tcnuHuis!. und 
cunvspo«d,N as *c^jx':n\c SK»up ot one oi mor*;^ ia'^jyciV' v^Ht 

fsifosmajsce; ami 

14 si,bcdi)Ji«g tlie use os mare teiimeaif! m s'acli <5cix.xicU li%},vthc'^ts loi vJowninvx 

4 k> iU^ \ 0 V V. t \ oj?' ^ ! -^iKc 5 I I ^ V :>SK>-n roT cach oi » 

V. i ' s i « 'o ^ 1 ! V I'll ^ >u ! ? v.i^<ioocy 

3 lo^n>i«g one of monj «ub-hy|>othese« tot each hypotacMs ^ ti^-i ub- 

h^^s■^thesas cotB?'^po^ds i& a specific orifcrQg of ^is? ^>at? or more ^cm^oal^ o 

cvviluatmg il>e pcrfomime each &ul>h>|>ateis; 
^2 5-eliiClmg otte sub~hvpoihe^5S for each fte<^iienc>' baii4 ba&e4 an evaluated 

x4 scfeeduhng the oiic w saore lerminais t\i cads selected stib-h^thojsis if>r yplinK 

u&nriHN&^^^ft o» tht co}Fe!s|K>ti<Mnglke4Ueiic> band 

h\ ot cLui' 4^ * <^ srn o!K s. 

{xxo V t>Ji5od eunfUiUs m khit vkctvd vb-h\poi i. io tvxHiiXK^ r ?! \ 



H i'ts*e}r5<.» 



perfoma^ce tor Ote hypotfem, aj> Je<terjftm«'d b> one <*r rk>i« ^sformaisc:? motrias- 

52. A Tncmory commimiosm>ely cjo^pM lo a digital siptai |fK>cejjsijj>^ 
2 detvisje (DSPD) capable of terpreting digiral mfomtation to; 

reodvs? chmael stalse itrfoussti^s (CSi) mOicauvo of ch^Bcl msjB^fof- for ^ 
4 piiuaMj of terminals itj a wtrde^s comns^mscauoQ .xy,"^!; 

fonn at least one iiet nf t^riuiaals for pos$tbk data rninsmission for ssach o{ ^ 
6 pJiimltty of tre<|iicticy fea«ds,> '^hemm *>!scli set itKladess one or morg ieo»i«8ls amd 

^ I i s V . ! --itS.N bN!sl\sc. ui pan o« the channel Ptaie- 

u^Oi'"' b^5< lo dv v>aM>« -TjiJ ^v^mifu^ I hi? n>poM<;Ms; 
10 v>!v by^rhfisis for each fu.<|«encv b^tl bs^sad i>» the eHa*aaie<3 

1;^ j*ch«,tiule tisv. uss; or moi>e t«jmi«4}^ in oach seiectaJ hypothesis fot <.lau 

itijn»mli»sm on the com'iS'po^iding frequ^i-acy Mid 

S3 '\ comfutor prngj^ pmduct lor scheduling ilsca t^ae^smisston for a 

^ 1. t <i i s h s ^ ! u <^ M) >dKat5Vo ol cb^mU 

U\ *0 mi ill ^ H i^A N i\^-'!">x v IHi^-iU ^ !0-<^ ?0 

mil vx^^-'t.sponds {o a h>|Ji >{hevi\ to f>i; ex a}u«Jied, 



m 

10 codii' lOi selecting unc hv|?rJthejsiS tr^j each ri^quouvv v\mvl b^jscd or the 

14 A^nopa.v.nu>taik trc-i, an- !c tMns U < 

meauis fat recaxiag channel stste miotti^aiion iCSl^ it>dxaove o^^ 
4 estima^ fot a phtralitv of temi«^ai& m cdSHmmJcsiiOR *sy^ss.em: 

means foi fomikg le^iisi o«e set of renraiials for |X)&sibk <iata tiaastnssf^mst tot 
(5 each of & |>iurality of imqueticy bands. i^ej^-m e'^ch ssKiude^ oae er more tctmmak 

mil mis:espo«ds t0 a Ivvpotejs to fee evaltsmed; 
B nicpps. % evah itnff the ?x»'^um>ance of each liypothe«!<*5 K-^vcO pau ttK 

to ,io. < i > ^ X s< > ^> . ^ ' iH.^ 

12 jvi^a.;'-^- ts^j »x.it^doij«g ihe one u r>os:i? kfri<ral sn each Ntbc.rU n^'*sif.>cs.& .oi 

daca tma^imisjsion on the t.one&|X«jding fs^qiiesjcy band. 

55, Th«' schedui^c of cl^tn 54, tuither €ompnstJi|^: 
»jga«s for fonaing one oi more sab-hvpoiksss-^ fv*s each hypolhsi&j&, where'o 
e^^h <*uh-hvp4*th$sj.ii cons&pojiUs to $pmfic !isf5igtimcnt*5 of a pltn-ality of itamnin 
4 autmnss to ihe ot>e or Qiom ten>««al& m tl^ie h\pati>e&i& fot doxvnlit^Jc lUtta iranssmt^SiOn. 

\iiban.'m the pertomiaace ot' ea$.h sub-hypoiteia e%a1u^ed si^d one sub-hypoihesis ;s 
8 '^elest<.d tiM each frequency bsad basod oi^ iltc ex aluaU d pertonmusx 

vaiai?ui«NM«s\s S'a'^m ihc .^uc os »wa' tonujjk: m h>'JX^^^^.'i^^s <i='ens U 
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$ e*it.h frequeui'V bund haf^ed o« rh& evalxj^ited ^petio?«!33!Ke> 

4 a scheduler operative to i^ei^e chanisel Mssie tT\fovmntio« iCSI^ uidsoiant o5 

chmml estimMes fo? a plurality cji^ m the C0«mmmcatiOB sy^i^m, sdesirt a sei 

6 oi' ^me Of toor* iermsnals f«tr d&ts tf^nsmis^ton for e^is of a pIuraHn,«^ of fejusnc>' 
bsnds, *aja assign the oae aiot^ imTstjals m <iJich aekcied :set with s pkimhty »f 

§ spatsai hubch&mseis in the corr««|H.mais§ &«qu&iicy bvif?d; 

a itduiiffitt datj. pioocN?i^>- opemtive to mc^iv^^ atxl frcwss data {o provide ^ 

12 a-hodiiJod o*- i 

■^4 pmude it |>luf^l>ty modidated sigajsils^ ai)d 

a plumht) atife«i}«s coaggui^d to re^asve and iransuxji the plou^U) of 
1 S moduifeted asgnals to ths okss of morss scisedBled ^snmstaU. 

S9 The base smUon of di«m 58, wHexeiiJ the schcdtife is fmher opemive 
2 ro select a data mte for ojic'b data stFCs«UB 

Ta ' ^^.^ '-to-jo ^liii'-i^ N^heuia tSu" vhcOt.'';^^ . umoiv^v^ 

\\ u ! so-'i <1 !* > i > . s s > > ^ s - o> ON , iK . < ui tv-^i <\K > Sara sttxjam 



ol ilv Svjv Ntatto?i ol cLiou 'JS imtncj s>>ji^puMn5 



4 >5 fcoen e i>xx>i^i^&ot npsij-atjva to |>?occ«s the pJuiAhtv of t»^c<>u ^ d «;ign.v^ 

d^^rve .hatiiid st&Je mtyrmatjoti for the pliirabi^' t^t teutanaij^ xit tl-e v:<>int;^uajv.a;ion 
0 system; 

compnm%: 

4 .■^t',3t>v. lor s-eixt^it^g cb=^«t'i ^uic isit>*ra><.Hjoft v'^\SO msiu-jitive ot chjiune'. 

6 nieati^ for selecaiig & set of ose m mom tcrmmab lor dsta tmfemjssmn ?v>t each 

<s$ s f teaHiy te^ume V teds; 
B means foi as^tptrng the one of more' leiuutiafe m £ac1i ael<s».led §et "vxjm a 

pkiahl) of jspavKil s 4vh:ionc!f m t?>e <.»>m\<i-:5?>iu'«gi3fqueT)i.'> band, 
^0 me-jtn^ p cx^^ns >^ h j'unjdo a uaUty ot data ^^Itcjusjs Ioj irssiWii&sJiOii 

to o,K oi > ! > jK vU o'vin au<> i\ ^v^v^^sed hsse4 m iht chmvtd 

? e -^101 'i 1 V o N. ot note Khodiuei touBuxaK, 

n N s<> >'<\v*^i.n>g the plisnilitv of data isttieams tu ptovltie a pltswlu-v ttf 

fno i s n I ^asmitung the pluralit) of ttH>JnUted Mg^i^.l^ to the titie <>r morv 

^5 A t€siMift8l m 8 muUtfile-mput muLtjpl^^^tput <li^lO> cwttrntrntcanois 

s pltirality oJ &tuen«s?:, e^ch asimua cojiBgiiised to fc«sjve s pliuKUiy of 
han^^i-^mtxl sigm!s md to pw^ds' a seipects^ e ig^-eived stgnal? 

5 <v tc^^i\x pKxosis^t oi^tjao^o to v»"X)(.»-'\<^iv j^'aroiu'v o s^<, >in 1 
t>ayaUn t>t «.oni-4j:\^ unU# x> j5t!.Hi*.k v>«s? ot moie ao^^idedd.iJ& stfe8ty?$; snd 
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1 2 s^'hOH'm the temisn^jf t$ ^me of at mote ImossuU in-clyded m a cit: 5icuirdul«\i 

to? 1 ... ' stuj^nsi^ifjn vj-a oue or mm: oi a pl«mUiy of feji^fncy |}<su>d5s for a psjiscul^j 

2 31 1e«si; <w dei-noslyKRi-s .'j out "-s. rux^ s > ? Mis > on^^ i\ 'o 

{fiovidsf OS more «x;cwe4 i.>n>sx>I ^stiv'^aj^ t»^i {,ne Oi moje spatuj .^v.hc;h<vr tK c-s 
4 ose i>r i«t3t» fe4|«ei;KV Rsbckmncls ^swpied to tte termjual for dmifftltoi. ilaui 

2 oiih< jjii^jial fteqthwv dlvt?!s<*8 m«Uapie,xmg (OFDM), comptisiiig' 

a schedukr ope^^uu. lo -e^mt? chsE^iei &cato mfonj^assofl iCSI) mdicati\e oi 
4 chajniel £'St'nlstc^3 for <^ p lormmafe m thts coinmumcsijon system. seKi a 

§ <i Muti! orcuaist' to p^ovOss5> f.Ao^n^tSi-fOti*! vOf ^nic v'^s mu-c: ^griruuK 

^scheduled lo'v d<iu ir<A:Kmjs>^OTj on thtj |>lia"aiity of sfatid subchannels of tli? ptarallly ot- 

3 pitjyality of temiiHuls, esch ternim^il o^semtive to commutucate v^iih iht^ basic 
1 st^uon nu oj*c oj m^se jjpatul !>ubchanaei? o! or mote frequency teds^ assigned to 
ti^e t«rmj«Hl when scheduled for data traass«issioft by ifec scbeOulet 
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